





A VOLUME OF SEi^CTJQNS 


FROM LEADING AND ORJ3INAL ARTICLES, 
COIiRESPONDENCE, A.NI) PiVPE}I#|| 

, EEGARDtNG 

* 

Matters of PERMANENT Interest and Value ooneerning 

TEA AND TEA SCIENCE, TEA BLIGHTS, SOILS ANI^? 
MANURES, TEA CULTIV'ATION, BUILDINGS ' '*■ 
AND MANUFACTURE, MISCELLANEOUS , 

TEA TOPICS, TEA STATISTICS, 

&C., &C., Sec. 

Collated from tlie last eiglit Voliiraes of 

THE INDIAN TEA GAZETTl^ 

AND FROM 

SBVERAIi OTHKE VALaABLiC SOURCES, 

AND 

CLASSIFIED ACCORDING TO SUBJECTS;:; 

Bjy the Editor of the Indiau Tea Gazette T 

;i; IliUSTRATED WITH COLORED PLATES DM “ BLIGHTS,’^; 

FROM DHA'UirrNGS BY S. E. PEAL. 


1881. 

TLIBH^ii;’^bR THE PROPRIETOR BY E C, I.A2ARU|. 

oe the “Indian tea GAZErris,'- ^ 

iO, HARE SXiiEMT. 



CALCUTTA 


FBIRTBD BT A. ACTOB, CAJXITXTA CKBTBAI.°FBB8S CO., tD., 
6, COBKCn. HOOBB 8TBBBT, 


W projected, it was intended 

to confine ft to a compilation of matters of permanent interest 
and value from the “Indian Teaf Gazette” alone. In the 
progress of the compilation, however, it occurred to the 
Editor that extracts from other suitable sources, bearing on 
theqsestionof Tea, would add to the value of this Vplume. 
Therefore, opportunity hSs been taken to supplement the very 
large amount of information compiled from the Tea Gazette, 
by the additiop of certain specialist articles from the latest 
published Encyclopcedia, and by appropriate selections from 
contemporaneous literature. Also, advantage has (by permis- 
sion) been taken of a small pamphlet issued recently, con- 
taining a summary of opinions on Cultivation and Manu- 
facture, from leading Planters. 

Of course, ’unanimity of opinion upon the different 
important Tea topids discussed in this Work is not to be 
expected, but the reader will be able to judge for himself, in 
each particular case, on which side lies the balance of argu- 
ment and proof. , 

The knowledge of Tea Cultivation and Manufacture 
has so much advanced of late years, and the introduction of 
machinery has brought about so many important changes, 
that a compilation of the kind now presented has become 
almost a necessity for the Book-shelf of every one ititerested 
in any way in Tea in India ; and the publication for the 
past few years of the Indian Tea Gazette — a purely specialist^ 
Journal, — has enabled the Editor to lay before his readers a 
very exhaustive epitome of the opinions and observations 
of the many who have made Tea Cultivation in India a 
subject of special thought and study. 

lias, himself, spared no pains to render 
t|iis^^^' W in every way as complete as possible, and he 
trusts ^a.t tiijs will be the opinion of those who honour him 
with tnji^^pport atid approbation. 

CALCUTTA, 1 
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This Vobftne has, for greater convenience to readers, been divided 
into Parts, with separating half-titles. • 

The first section treats of Tea Science, and the botany and chemi- 
cal properties of Tea, as well as of the early history of the Industry. 

The second section is devoted to a reproduction of the most valuable 
papers on, and correspondence and opinions regarding, Tea Blights 
and Tea Pests,’^ which have appeared in the pages of the Tea Gazette during 
the la'fet four years, as well as in those of contemporaneous journals. 

The third part is devoted to an exhaustive consideration of every 
point bearing upon Tea Cultivation and Manufacture for the past four 
years, arranged as nearly us possible under distinctive sub-heads. 

Part IV contains special reference to the principal Tea Districts 
of India, with incidental notes on the less important districts, white 
statistical tables of Indian Tea Cultivation, as far as published to 
date, are appended. 

Part V shows the countries, other than China and India, in which 
Tea Cultivation is now being carried on, or has at any time b^en at- 
tempted. • 

Part VI refers to the discussions which have taken place regard- 
ing the opening up of new markets for Indian Tea, and of operations 
as far as they have gone at present, or have been projected. 

Part VII is devoted to miscellaneous subjects of interest con- 
nected with Tea and the Tea Industry. 

Part VIII, the concluding part, contains Tea Reviews for the 
past year, and valuable Tea Statistics for the past ten years. 

iThe selection of matter, for all the foregoing, from the pages 
of the Tea Gazette and several other sources, which will be found 
herein focussed and grouped under respective main and sub-headings, 
has been carried up to present date ; so that the latest opinions and 
information regarding Tea in India^’ will be found in this Volume. 

The Index at end of the Volume will be found to aflford ready^ 
reference ^0 the smallest item qf detail^ as each subject referred to in every 
paragraph has been selected and indexed. 

The present Volume is not a mere literal transcript from the 
columns of the Tea Gazette and other sources. Trpe, many valuable 
papers have bad tp be given entire ; but where it could be done without 
injury, only the most salient points of information and argument have 
been inserted, notably in respect to the Correspondence^^ on the many 
and varied subjects which will be found discussed in these pages. 
Unnecessary bulk has thus been avoided. 

The different sizes of type used are intended to indicate the 
character of the matter inserted; the larg^* typo being, as a rule, devoted 
to leading articles and important or original papers, and the sfhalier 
type to ^‘ extracts from correspondence^' and selections.^' * - 

Subjects, only, of permanent interest have been treated of 
in this Work. 
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THEA. 


THEA,?i "enuR of Plants belong- 
ings to the tribe Camellietje and na- 
tural order Ternstromiace(K,\\!\\\v\\ has 
been so named from the slightly alter- 
ed Chinese name of the dried herb 
which now forms the almost uni- 
versal beverage of the British Isles. 
Though now so extensively employed, 
the introduction of tea into Europe 
is of comparatively recent origin. 

Tea, however, must have been used 
ill China from very early limes. It 
is diilerently named in dtlferent 
parts of Cliina, as Teha, or Cha, 
also Tha, whence we hav'^e Tsia, Tlie, 
and Tea. In Persian works in use 
in India, tea is called Cha-Khutai, 
or Tea of Cathay. 

The genus Thea is characterised by 
having a calyx which is persistent, 
without bracts, 5 -leaved, leaflets ira- 
bricatetl, the outer ones smaller ; 
petals of the corolla 0 to 9, liypogy- 
nous, imbricated, the inner ones the 
largest, all adhering together at the 
base; stamens numerous, in several 
rows, adhering to the bottom of the 
petals ; filaments filiform, anthers 
incumbent, 2-celled, oblong, with a 
tbickisb connectivum, cells opening 
longitudinally ; ovary free, il-celled ; 
ovules 4 in each cell, i« served •alter- 
nately into the central angle, the 
upper ones asceudi ng, the lower pen- 
dulous ; style trilid, stigmas 3, acute ; 
capsule spheroidal, 2-3-lobed, 3-or 
by abortion 2-celled, with loculicidal 
dehiscence, or with the dissepiments 
formedifrom the turned-iu edges of 
the valves ; seeds solitary or rarely 
two, in cells, shell-like testa, rtarked 


with the ventral umbilicus ; cotyle- 
dons thick, fleshy, oily ; no albu- 
men ; radicle very short, very near 
the nmbilieus, centripetal. 

Tlio genus Camellia is usually con- 
sidered to be very distinct from 
Thea; indeed by Cambessedes tlio 
two are separated from each otlTer 
bj^ several intervening genera : they 
are, however, too closely allied to al- 
low of this separation. Distinctions 
have been made in the fruit of the 
two genera. That of Thea\^ 3-lobed 
with obtuse corners and opening 
along tlic middle of the lobes, that 
is, having the dissepiments opposite 
to the valves, or, as expressed by 
modern botanists, having a loculiei- 
dal dehiscence. Camellia^ on the 
contrary, is descril)cd as having its 
fruit obscurely triangulai', without 
any tendency to become deeply 3- 
lobod, with the margins of tbo valves 
turned inwards and forming the dis- 
sopimentfi, wbioli thus alternate with 
tlie valves, and have what is now 
called a septicidal dehiscence. Mr. 
Grilfith, on the contrary, who is well 
qualified to form a correct opinion, 
states, from exarnination of the As- 
samese tea -pi ant and of two species 
of Camellia from the Khasia Hills, 
that there is no difference between 
Thea and Camellia, The dehiscence 
in both, he says, is of the sanlo na- 
ture, that is, loculicidal, and the only 
diffeiynce that does really e:«ist is 
simply of specific value, coiis'isting 
in the fruits of the tea-plant being 
3-lobed, of the Camellia triangular. 
The species of the genus Thea are 
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lew in number ; some botanists are 
of opinion that even these are varie- 
ties of a sing*le species. 

T. viridis is a lar^e, strong-grow- 
ing, almost hardy plant, with spread- 
ing brandies ; its leaves three to five 
inches long, thin, almost membran- 
ous, very broadly lanceolate, light 
green and wavy, with large and 
irregular serrat arcs, the flowers largo, 
usually solitary, mostly confined to 
the upper axil, with 5 sepals and 
from 5 to 7 petals ; fruit nodding. 
This species is iigured by Dr. Lettsom 
in his account of the tea-plant, t. 
1, and by Sir, W. J. Hooker, ‘ Bot 
Mag./ t. 3148, and in Loddiges^ 
^Bot. Cab,^ t. 227, all from plants 
which have flowered in this country, 
Ktempfer supplies a very good figure, 
‘ Ammn. Exot,^ p. 607, from a Japan- 
ese plant. This species is found both 
in China and Japan, and is supposed 
to be the siiecies which yields the 
green tea of commerce. It has been 
long introduced into this country, 
having been first sent from Japan in 
1687 to the Cape of Good Hope, and 
thence into Europe. 

T. Bohea is a smaller plant than 
7\ viridis: its branches are stitf and 
straight, its stem erect, the leaves 
pot above half or two-thirds of the 
size of tho former species, elliptical 
oblong, perfectly flat, more coriace- 
ous, of a dark green colour, with 
small and even serratures ; they are 
numerous, and have in their axils 
two or three flowers, of 5 sepals and 
6 petals ; these are, smaller and have 
a slight fragrance, and flower later 
in the season than T. viridis. Tho 
plant is much more tender than the 
green tea-plant, unable to stand tlie 
cold of an Engli.sh climate. It is 
supposed by some to yield the leaves 
whicU are couvcrUKl into black tea, 
and, rtotwithstandingcontrary state- 
ments, leilves similar to those of this 
plant may be recognised on infusing 
and spreading out the leaves of some 


of tho black teas of commerce. 
[TnRNSTR()MiACE/K.] A Variety of 
this is sometimes called stricta. It 
is figured by Lettsom, ed. 2, p. 41, 
who considers it only a variety of 
the former. It is also figured by 
Loddiges, ^ Bot. Cab.,^ t. 226, wdio, 
as w’cil as Sir W. J. Hooker and Dr. 
Royle, considers it to be a distinct 
epeci(3s. 

T. Assamensis^ tho Assam tea- 
plant, whiclisome years ago attract- 
ed 80 much attention, seems to par- 
take of the characters of both tho 
foregoing. The Calcutta Tea Com- 
mittee say, in 1835 : We are now 
enabled to state with certainty that 
pot only is it a genuine tea, but 
that no doubt can be entertained of 
its being the identical tea of China, 
which is the exclusive source of all 
the varieties and shades of the tea 
of commerce.^^ To this it may be 
replied, that there are considerable 
doubts wbetbor the teas of commerce 
are all derived from one species of 
plant. Mr. Griffith says, in the size 
both of the plant and of the leaves, 
as well as in the texture of these 
last, and in its stations, the As- 
samese plant approaches to the green 
tea-plant of (diina; in its geographi- 
cal distribution, so far as latitude is 
concerned, it npproaches to the black 
tea. Tho inflorescence of the As- 
samese plant varies, but perhaps its 
usual state is to Inivo the flowers 
solitary in the axils of the leaves, 
but the number of flowers varies 
from one to five. The plants intro- 
duced i‘uto this country have their 
leaves much ?arger and thicker than 
those of the green tea-plant, and 
Messrs. Loddisfes find tliat it re- 
quires a much greater degree of 
heat, in fact that of the bot-bouse^ 

while the others are iu the open air 
for a great part of the year. 

Two other species, described by 
Loureiro, are little known, as 21 
Cochi{\-chin€nsiSy about eight feet 
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higli^ having' Uiiiceolatc leaves^ low- 
ers of throe to five sepals aud live 
petals, solitary, terminal ; round 
wild in the north of (JoehiM-China, 
where it is also cultivated, being 
used inedicihally, by the natives as a 
diaphoretic. T, oleosa is also a shrub 
of eight feet higli, found in the 
fields iu the neighbourhood of Can- 


ton, and named from its seeds yield- 
ing a large quantity of oil, which is 
used for burning and as an article 
of diet. Tlie leaves are lanceolate, 
the Uowers of six sepals and six 
petals, peduncles 3-flowered, axil- 
lary ; fruit stated to be indehisceiit 
rather *a berry than a capsule. — 
lititjUsh Cyclopcedia, 


Tkrnstromiace^k. 


Tlieads^ a natural order of Polypc- 
talous Exogenous Plants. It eonaista 
of trees or shrubs wi^h alternate co- 
riaceous leaves, without stipules, 
mostly undivided, and sometimes with 
pellucid dots. The llowers are 
generally white in colour, souietiines 
pink or red, and are arranged in 
axillary or terminal peduncles, arti- 
culated at the base. The calyx is 
composed of 5 or 7 sepali^, imbricated 
iu aestivation, the innermost the 
largest ; petals 5, (), or 9, otten coin- 
bincal at the base; stamens indefinite, 
wdth monadedpiious or ])olya(ielphoiia 
fiUimonts, and versatile or aduato 
anthers ; ovary su|)erior ; capsule 
2-7-colled ; seeds few, attactied to a 
central axis, with little or no albumen, 


and a straight embryo, the cotyledons 
of which are very large, and often 
filled with oil. This order includes 
the Thcaceoo of Mirbol and tlie Camels 
lieoe of Do Candolle. Their closest 
allinity is with the order QtUtifaroB, 
from which they dilfcr in their alter- 
nate leaves ; in the parts of their 
flowers being 5 and its multiples; 
iu the calyx being distinct from the 
corolla ; in tlieir twisted rostivation, 
and in their thin inadhevent cotyle- 
dons. They have also relations with 
llifycricacece and Alarcfjraaviaceoi, The 
plants of tins order are principally 
inhabitants of Asia and America ; 
one species only is a native of Africa. 
— English Cgclopwdla, 


CAFFEINE. 


Thyme Cmaranme (C, 

Nj O, + 2 Aq.). K crystal- 

line alkaloid found iu cofiee, tea, and 
two other vegetable pre[)arations, 
namely, in gnarana, a paste prepared 
from the seeds and other parts of 
tlie Panllinia sorbills, and iu the 
leaves of Ilex Paraguat/ensis^ both of 
which are used in the production of 
beverages iu tVie Brazils a,ud a few 
other jiarts of the wofld. C?ilfeine 
Avas first discovered iu coffee by 
liimgo in 1820, and a few years 
afterwards iu tea by Oudry; who 
called it theiue ; the identity of the 

two substances has since, however, 
been fully established. 

It exists, according to Payeu and 
other chemists, iu combination with 


potash and chlovogcnic, caffeic or 
cafi'etannic acid, and is best prepared 
as ibllows : — A decoction of tea or 
CO (foe is mixed with excess of solu- 
tion of basic acetate of lead and 
filtered ; through the clear licpiid 
is passed a current of sulphuretted 
hydrogen, the sul|)hide of lead 
soparat(3d by filtration, and the fil- 
trate evaporated to a small bulk. On 
cooling the cafieino crystallises out 
nearly pure, and may bo rendered 
quite white by boiling in water or 
ether witli a littlo powdered animal 
charcoal, filtering and recrystailising. 

S(h obtained, it presents the i^ppear- 
ance of long silky iieedies. They 
contain 8*4 per cent, of water, which 
is not thoroughly 8ei>arated below a 
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temperature of 302^. At 352"" they 
moltj and at a higlier heat sublime 
without decom))ositioD. It is readily 
soluble in ether ; also in boilin^if al- 
coliol or boiling water, but from 
these it nearly all crystallises out 
on cooling. Heated witli string al- 
kalies it is docoinposed with produc- 
tion of nietliylamine. Hydrochloric 
acid dissolves it, but on evaporation 
it is deposited uruiliangod. Caffeiuo, 
nevertheless, does possess basic pro- 
perties, and, by carefully avoiding 
the ))resence of water, several well- 
defined salts may be obtained. The 
most remarkable and beautiful of 
these are the double chlorides with 
platinum, gold and mercury. 

Calleino is jxjwerfully attacked 
by oxidising agents, giving rise to 
several bodies of considerable iiiter- 
ostj iuasmuch as they establish its 
intimate connection with the uric 
group of the formic series of organic 
compounds. These are : 1st, amalic 
acid, obtained by liocldcder on 
passing a current of chlorine tlirough 
caffeine suspended in water, stopping 
the gas before the caffeine is all dis- 
solved, lllteriiig and evaporating tho 
filtrate ; 2nd, Cliolesto})hane (tho 
nitro-theine of Stenhouse) ; obtained 
by tho prolonged action of chlorine 
or nitric acid ; and, 3rd, Murexoin, 
obtained by the action of ammonia on 
amalic acid. These bodies are 
homologous with ulloxautiiie, para- 


banic acid, and murexid (compounds 
obtained by similar process(33 froiii 
uric acid), and differing only from 
these latter by having equivalents 
of the radical methyl H ,) in 
the place of an equabnumber of equi- 
valents of hydrogen. Tho follow- 
iugdiagram will show this at a glance: 

Alloxantin . . OirtTDN+Oi* 

Parft ban io acid . . (’« IfuJN-Oo 

Diti.ethvl.iilloxfli.-tm ^ jj , ^ q 

or anialjo ac*ja . > ^ « 

Ce (C, IU)2 N, 

... C\.If, N.Oia 

Dimethyi-murexid "J 
CaflVo-murt'xici^ or > Cm (Ca JL)! 
murexom. ) 

The iiso of caffeiiiG as an article 
of diet has not yet been satis- 
factorily ascertained. That this is 
a question of no mean interest is 
obvious when we consider that it 
exists in four substances differing 
widely from each other iu tlieir bota- 
nical origin, and yet all instinctively 
used for tlie same purpose by the 
various nations of the world, namely 
tho production of useful and agreea- 
ble beverages. Liebig suggests that 
it contributes to the ibnnation of 
taurine, a coinpound peculiar to bile, 
lie coTisiders bile to be one of the 
products of tho decomposition of 
animal tissues, and has lately found 
eaffeine in muscular flesh. Lehman 
has found that its administration is 
always followed by a slight augmen- 
tation of the secretion of urea.— 
Mngluh Cgclopcedia. 


Dimel byl'p.'inibtr «oid, ”) 
or CJioicstopiiano ) 
Afurcxicl 


MEDJCAL PROPERTIES OF TEA. 


The botany of tea is given under 
Thea, its chemical properties are 
noticed under Caffeine; for an 
account of its culture, see Notes on 
Tea, 

Before attempting to e.stimato 
the aeliou of tea on the hiunau 
system, is necessary to call to 
mind that some of the; effects are 
due to the plants mixed with the 


real tea, several of which, such as 
the CMormit/ius mconspicutts^\xYQ sti- 
mulants of the highest order ; and 
in other instances deleterious che- 
mical compounds arc used by the 
Chinese to convert damaged black 
teas into saleable green teas. (Davis, 
^ Chinese, Mi. 4*66.) For the effects 
of these, tea is not justly chargeable 
A correct estimate of the action of 
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tou is not easily formed ; yet tho 
most dispassionate inquirers re^^ard 
it as narcotic, the stimulating 
period of which is the most conspi- 
cuous and of longest duration. Tea 
lias been prepoftterously praised by 
some writers, and unjustly accused 
by otliers as being productive of 
numerous diseases : above all it bas 
been charged with causing an in- 
crease of laervous diseases. It would 
perhaijs bo more just to attril>uto 
the increase of such cmn[)laiiits to 
tho more complicated state of our 
social relations, a!‘ising from an 
augmented population, and an ad- 
vance in luxury, with the more 
frequent infringement of the natural 
laws, particularly turning night 
into day, and not seldom day into 
night, as is the practi(X‘ of tho 
votaries of fashion. That tea should 
not suit all constitutions or j*ll ages 
is not remarkable. It is less suited 
for young children than for adults; 
indeed for very young children it 
is extremely improper, producing, 
like all narcotics, a morbid state of 
the brain and nervous system. It 
is also nnsuitod for those of an 
irritable nature, and lik(‘wise for 
those f)f a leucojililegmatic consti- 
tution. Such jiersons can ill bear 
much li(piid of any kind, particu- 
larly ill the cveuing, and prosper 
best on a very dry diet, to wliieli 
growing children of this constitu- 
tion should be strictly couliued. 
It may not be true that tho 
use of tea, as alleged by Dr. Lett- 
som, has been the main icauso of 
the increase of scrftfuloiu? diseases ; 
still as diseases of this class *are the 
only diseases wdiich are proved by 
the reports of the registrar-general 
to be stationary, or perhaps more 
frequent tliaii others, whatever 
impairs the nervous power and ul- 
timately the digestive function in 
Btrumons children should be avoideib 
His advice is sound where says, 


It ought by no means to be the 
common diet of boarding-schools ; 
if it be allowed sometimes as a treat, 
they should he at the same time in- 
formed that the constant use of it 
would he in jurious to their health, 
strcngyi, and constitution.” Those 
to whom it is most suited are the 
plctiioric and sanguiuc. Upon the 
same priuei}>le it is a proper article 
of diet, and f>erhaps the best common 
drink at tho beginning of fevers 
and inflammatory complaints. In 
a peculiar state of brain termed by 
Mr. Newnham Oliscrvations on 
Medical and Dietetical Properties 
of Gr(?eii Tea^) sthenic excitement, 
a state clearly bordering* ou infkmi- 
niatioa, es[)ecially if produced by 
alcoholic stimulants, or by iutouso 
and long-eoutimied application of 
mind to any particular object of 
literary research, green tea acts as a 
Balutary remedy. Ou the contrary, 
in states of diminislied excitement, 
morbid vig*ilance and nervous dis- 
turbance follow its use. It is not 
an uncommon practice with ardent 
students, whc*n pushing their studies 
far into tho night, to resist the 
claims of nature for repose, and keep 
themselves awake by tlie frequent 
use of tea. That it answers the 
purpose at tiie time cannot bo denied, 
but the ohject is often attained at a 
fearful price, the destruction of 
liealtli and vigour both of mind and 
body being the j^enaity. But more 
elfect is [)i’odnced hy small doses, 
frequently repeated, than by large 
ones. See tlio* paper ou the ^ Uses 
of Tea in the hcaltliy System,^ read 
before the Society of Arts, 15th 
February, 1801, p. 188. Dr. Smithes 
remarks are based upon a most ex- 
tensive series of experiments — tha 
results of which are most important. 
Les^ injury results in thesa cases 
from the use of coffee.* There is 
this diiferouee between tho morbid 
states of the nervous system pro- 
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cliiced by coffee and ll)ose resulting 
from tea : that tlie former generally 
subside or disappear entirely on 
relinquishing its use; those from the 
latter are more permanent, and often 
incapable of being eradicated. 
Nevertheless many j>ersons have im- 
mediately found tlieir health) im- 
proved by entirely relinquishing 
the use of tea, or even omitting 
it only at breakliist, for which meal 
it is certainly less proper than for 
the evening beverage. TJiose for 
whom tea is unsuited will gener- 
ally tind weak cocoa the most }>roper 
substitute. 

Persons of a gouty and rheuma- 
tic mature, above all, those prone to 
calculous diseases of the litbic acid, 
diathesis, find weak tea the least 
objectionable article of com rnon 
drink. They should take it without 
sugar, and with very little milk, 
(Prout/ On the Stomach,’ p. 217.) 
Where the water is liard, the addi- 
tion of carbonate of soda not only 
improves the tea, but reiidcus it a 
more proper beverage for such 
persons. This addition of an 
alkali seems to increase the 
action of tea upon the skin, and 
to augment itvS cooling properties. 
Cream appears to lessen the action 
on the skin, as does also lemon- 
juice. (Smith, ut siipra^ p. 18U.) 
Tea should not bo used till about 
four hours after any solid meal. 

The medical uses of tea are not 
many. In fevers it is not only an 
excellent diluent at tlie cominenco- 
meiit, but a tincture’^of tea made by 
macerating tea in proof-spirit, and 
adding a leaspoouful of this to a 
small cup ot water, and given at 
short intervals during the night, 
after the acute symptoms have sub- 
sided, i|; otten ot great service. For 
this purpose, in hospitals and \v\)rk- 
houses, the leaves which have been 
used for the ordinary infusion may 
be macerated in alcohol, and a spirit 


« ) 

of suflicient strength for tliis pur- 
pose obtained at a cheap rate. 

Ill some forms of diseased heart 
tea proves a useful sedative. It is 
nearly as valuable an antidote to 
poisoning by opium as coffee is. 
Some cases of poisoning by arsenic 
and tartarised antimony have been 
prevented proving fatal by the im- 
mediate administration of tea in the 
form of a very strong infusion. Here 
its power as an antidote depends upon 
its taiiin decomposing the poisonous 
substances. Ihit in poisoning by 
opium it is usefif. only in combating 
the secondary symptoms, and shouhl 
not be administered till the stomach 
pump or other means have removed 
the opium from the stomach. Some 
eases of severe nervous lieadacho 
are relieved hj a cup of strong green 
tea, taken uvithoiit milk or sugar. 
But ilm should be sparingly resorted 
to ; it is a wiser jdaii to avoid the 
causes of such headaches. Tea has 
been looked upon as the great means 
by which intoxication was to be 
banished, but it is certain that to 
relieve the tremblings and other 
unpleasant effects ol the abuse of 
tea, a little brandy or other alcoholic 
eiimulant is occasionally adeJed to 
the cup of tea, and so a habit is ac- 
quired wbieli can never afterwards 
be relinquished. 

Tea lias frequently been denounced 
as a useless article of diet to the 
poor, as it is assumed to bo devoid 
of nutriment, and tlie milk and 
sugar wbieh are added are supposed 
to be tlu\only beneficial ingredients. 
Di\ Lettsmn bas^given a calculation, 
partly 'bis own, and partly taken 
from ^ Essays on Husbandry/ to 
show liow much is, iu his view, 
unnecessarily ex)>euded by them in 
tliis way. But the observations of 
Liebig arc thought to offer a satis- 
factory explanation of the cause of 
the great partiality of the poor, not 
only foj- tea, but for tea of an expeu- 
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sivo and tbereforo superior kind 
To see liow the action of oalhiino, 
aspara^ine^ iheohrorninCj &c., may 
be (?x plained, we must call to mind 
tliat the chief constituent of the bilo 
contains only 3^8 per cent, of nitro- 
gen, of which only the half, or 1*9 
per cent, belongs to the taurine. 
Bilo contains in its natural state 
water and solid matter, in tlie pro- 
portion of 90 parts l)y weight of the 
former to 10 of the latter. If we 
suppose tliese 10 |)art8 by weight of 
solid matter to be choleic acid, with 
8*87 per cent, of nitrogen, then 
100 parts of fresh bile will contain 
0*171 parts of nitrogen in the shape 
of taurine. Now this quantity is 
contained in 0*0 parts of caflcine ; 
or 2,%th grains of catfeine can give 
to an ounce of bile tlio nitrogen it 
contains in the form of taurine. If 
an infusion of tea contain nT) more 
than tliCy iddi of a grain of caOcine, 
still, if it contribute in point ot fact 
to the formation of bile, the action, 
even of such a quantity, cannot be 
looked upon as a nullity. Neither 
can it be denied, that in tlie case of 
an excess of iiou-azotised food and 
a deficiency of motion, wbicli is re- 
quired to cause the change of matter 
of the tissues, and thus to yield the 
nitrogenised product wliicli enters 
into the composition of the bile ; 
that in such a condition the health 
may be benefited by the use of com- 
pounds which are capable of sup- 
plying the place of the nitrogenised 
Rubstanee produced in the healthy 
state of the body, ^ and essential to 
the production of an important ele- 


ment of respiration. In a chcmiqal 
sense — and it is this alone which 
tlie preceding remarks are intended 
to sIjow — calFeine, or theino, aspara- 
gine, and theobromine, are, in virtue 
of their com{)Osition, better adapted 
to thi{# purpose than all other nitro- 
genised vegetal)Io piineiples. TJie 
action of the substances, in ordinary 
circumstances, is not ol)vious, but it 
'unquestionably exists. Tea and coffee 
wore originally met with among 
nations whose diet is cliiefly V(‘ge- 
talde/^ (Liebig^s ‘Animal Cliemistry,^ 
p, 178.) These facts show in what 
way tea proves to the poor a substi- 
tute I'or animal food, and wli}^ fe- 
males and literary persons, who hike 
little exercise, manifest siicli partia- 
lity for it. They also explain wliy 
the attempts, and they have bec'ii 
numeions, to find among other plants 
a substitute for tea, liavo invariubly 
failed of success. 

Dr. Tliudieurn, in 1869, made 
experiments on the production of new 
bever.'Jgcs from tea. By treating a 
decoction of tea with yeast and sugar, 
be produced many kinds of tea-wine, 
difTering acconling to the propor- 
tions in which the constituents were 
combined. Anotlior ehang (3 was 
produced by adding a little alcohol ; 
an efforveseont wine resulted from 
forcing qarboiiic acid gas into tlie 
decoction; and another from the 
addition of an eflerveseing wine to 
the tea-liquor. A drink called 
or tea'-spint has recently been intro- 
duced, made l;y adding tea-decoc- 
tion to whisky or brandy . — English 
Cijdopmlla. 


NOTES ON TEA. 


Though now so extcnsivelj^ em- 
ployed, the introduction of tea into 
Europe is of comparatively recent 
origin, Maepherson, in his ‘ History 
of European Commerce wilh|India/ 


states that tea (sail) is mentioned 
as the usual beverage of the Chinese 
by Soliman, aii Arabian •merchant, 
who wrote an account of Ids travels 
in the East about the year A.D. S50 
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but that he had been unable to find 
any other mention of it prior to the 
times of the Jesuit missionaries, who 
entered China and Japan a little 
before the middle of the 16th cen- 
tury. Anderson^ in his ^ History 
of Commerce/ quotes Botero as 
giving the earliest account in 1590, 
when he says that the Chinese 

have also an herb, out of which 
they press a delicate juice, which 
serves them as drink instead of 
wine/’ Texeira, a native of Por- 
tugal, about the year 1600, saw the 
dried leaves of tea at Malacca; and 
Olearius found them used in 1633 
by the Persians, who obtained them 
from China by means of the Usbeck 
Tartars. Tea, coffee, and chocolate 
are all mentioned in an Act of Par- 
liament of 1660, whereby a duty of 
8^. is charged on every gallon of 
chocolate, sherbet, and tea made for 
sale. But the use of it in England 
at that time must have been new; 
for Pepys in his ^ Diary,’ writes, 
September 25, 1661 : I sent for a 
cup of tea (a Chinese drink), of 
which I had never drank before.’^ 
The Dutch East India Company 
probably first introduced it into 
Europe, and from Amsterdam it was 
brought to London. But tea must 
liave continued to be brought in 
small quantities only ; fov in the 
year 1664 the East India Company 
purchased, for the purpose of pre- 
senting to the king, 21bs, and 2ozs. 
of tea; and in the year 1678 they 
imported 4,7131bs. ^ of tea, which 
was then for the first time thought 
worth their attetition as a branch of 
their trade. 

The Assam tea-plant first attract- 
ed public attention in 1834, in con- 
sequence of replies to tlie circulars 
which had been addressed to several 
gentlemen. Captains Jenkins *^and 
Charlton, ^in May of that year, 
wrote that a kind of tea-plant was 
undoubtedly indigenous in Assam. 


NOTES ON TEA. 

Since then , it has appeared that 
several gentlemen were well aware 
of the fact, and also that Mr. David 
Scott had, in June 1825, sent 
leaves and seeds of a plant discover- 
ed originally by " Major Bruce, 
which he said the Burmese and 
Chinese concurred in stating to be 
wild tea. A scientific deputation, 
composed of Dr. Wallichand Messrs. 
Griffith and MacClelandJ* was sent 
for tlie proper investigation of Upper 
Assam. Tea plantations were sub- 
sequently esiablisbed, and Mr. Bruce 
was appointed tfieir superintendent. 
Mr. MacCleland states that the tea 
tracts are found in Assam, first on 
the level plain, and secondly on 
mounds Or hillocks, and that the 
former situations have a porous 
structure which enables them to 
maintain a ‘ dry surface under ex- 
posure to excessive moisture. Assam 
teas werefirst sold in lcS39 ; and from 
tlie excitement and competition 
created by the novelty of the sale, 
such extravagant prices were paid 
as from 16,?. to 34,?. a pound ; but 
they in due time found their true 
level. 

Recent explorations have rendered 
it probable that the tea-plant is 
growing wild in the forests and 
jungles of Upper Assam, the Syl- 
het Hills, the Himalaya, and the 
great range of mountains extending 
thence through China to the Yang- 
tse-Kiang. 

The subject of the adulteration of 
has occupied a large amount of 
attention within the last few years. 
Irrespective of * any adulteration, 
however, the value of tea varies en- 
ormously, according to its delicacy 
and aroma. Mr. Wray, when at 
Malacca, had a small quantity of 
“ Mandarin tea^’ given to him by 
some Chinese merchants ; it is a 
kind never sold to foreigners, but com- 
mands 50^. per lb. in China itself. 
The viA^t bulk of tea used by tho 
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Chinese is of poor quality ; and 
much of the poorest is mixed to 
adulterate the better kinds for the 
English market, Mr. Wray esti- 
mates that the Chinese consume 
2, 000, 000,0001b#. of tea annually, 
more than ten times as much as 
they sell to all other countries. 
When the English tea trade with 
China was ivholly conducted by the 
East IndiJ Company, it is believed 
that the sophistication mostly took 
place after the tea reached the hands 
of other dealers ; bqt now the Chi- 
nese adulterate it themselves. Mr. 
Wray states that seven-eighths of 
all the tea shipped from China in 
1859 was aduls; vated ; this was pub- 
licly annoanced at a meeting of 


merchants, held in Canton in April, 
1 859, to consider the subject. The 
adulterants were found to be : spent 
tea-leaves from some of the provinces, 
unsound leaf from others, and three 
or four sorts of plants. When 
brouglit to this country, the tea sold 
at a (nominally) low price in the 
poorer neighbourhoods, undergoes a 
still further process of adulteration. 
This is proved, not only by the 
analyses of Drs. Hassell and Lethe- 
by, and others, hut also by the 
Excise seizures which so frequently 
occur. All admit that imitations 
of good tea can be produced by very 
easy means; and this facility offei’s 
a perilous temptation to dishoubst 
persons . — English Cyclopcudia. 


THE ORIGIN A^D FUTURE PROSPECTS OF TEA 

‘in INDIA. 

By Samuel Baildon, Author of “Tea in Assam.” 


Nearly sixty years ago, when the 
disputes between England and China 
regarding various articles of export 
became frequent, anticipating a seri- 
ous rujgture in business relations, 
and a stoppage of the China trade, 
the English Society of Arts offered 
its gold medal or fifty guineas to 
any one who should grow and 
prepare the greatest quantity of tea 
of good quality, not less than twenty 
pounds,^' in the East or West Indies, 
or any other British Colony. Al- 
though this ofier was repeated for 
many years, no notice appears to 
have been taken of it *00111 nearly 
twenty years after, when it became 
known through the East India Com- 
pany that tea had been grown in 
India, and the Society of Arts gave 
its medal to the gentleman meutioned 
as having merited the reward. 

' The discovery of indigenous tea 
in Assam is generally believed to have 
been the origin of the tea eutelprise 


in India, and the first occasion of 
its beipg known that tea would 
grow in this country. But accord- 
ing to a recent journal of the Society 
of Arts, this was not the case. A 
hundred years ago, the ships of the 
East India Company frequently 
brought the tea plant to this country, 
as a curiosity. Colonel Kyd, a 
resident of Calcutta, and who was 
well known for his botanical pursuits, 
had the tea plant growing in his 
garden in 1780. This gentleman 
corresponded wiUi the famous Sir 
Joseph Banks ; and in 1782, Colonel 
Kyd^s garden was made over to the 
Calcutta authorities, and formed the 
foundation of the now well-known 
Botanical Gardens. Writing ' to Sir 
Joseph Banks, Colonel Kyd says : 
^^The^tca plants received from* Can- 
ton have thriven well, althou|^h in 
most unsuitable soil and* climate; 
the supercargoes are blamed for 
haying sent only the worst sort> 
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wliich are never prepared for the 
European market, and refusing to 
procure native cultivation at the 
requisition of the Bengal Govern- 
fiient/' 

In 1780, Governor-General War- 
ren Hastings, writing t0 Mr. 
George Bogle, who was just leaving 
Bhootan for Thibet, sends him 
some seeds of Hyson tea, to aid his 
benevolent plan of introducing the 
luxuries and excellencies of our 
world into that of Bhootan/' 

Other traces have been found 
proving the existence of the tea 
plant in India about this time, and 
also of the question of its acclimati- 
sation being discussed : but no last- 
ing result appears to have followed, 
until 1788, when Sir Joseph Banks, 
at the request of the East India 
Company, drew up a statement for 
the information and guidance of the 
authorities, with a view to improv- 
ing the production of several agri- 
cultural staples, then occasionally 
grown hut badly managed. The 
most important one was tea. Mr. 
Burrell, of the Society of Arts, has 
found in the British Museum the 
copy of a special communication on 
this subject, dated 27th December 
1788, the original of which was 
sent from London to Bengal, re- 
questing that it should receive the 
attentive perusal of the authorities 
there, and asking that, after procur- 
ing the best information, they would 
give the Directors their senti- 
ments at large, in ^a point of view 
both political and commer^al." 
The Bengal Government referred to 
Colonel Kyd, who heartily coincided 
with Sir Joseph Banks; and this 
fact alone appears to have been sent 
home, without the special informa- 
tion ‘knd views pa^rticularly ^asked 
for. ‘Probably the question was 
discouraged, as it presented a possi- 
bility of a rival to the China tea 
trade, which was a source of much 


wealth to the East India Company, 
as they enjoyed the monopoly of 
the article until 18S3.* 

Possibly this reserve on the part 
of the Company was the cause of 
the lull which occurred in the ques- 
tion after Colonel Kyd's death, 
until the discovery of indigenous 
tea in Assam. The date of this, 
together with the nam<^ of the ac- 
tual discoverer, must always remain 
in doubt. The discovery has been 
attributed to a Mr. C. A. Bruce, 
who is reported by some to have 
traded in Assam, by othei*s to have 
commanded a division of gun -boats 
in Upper Assam, during the first 
Burmese war ; and to have brought 
down indigenous plants and seed 
in 1826. It is known that Bruce 
received a medal from the English 
Society of Arts on this account. 
A native named Moneram Dewan" 
is credited with having been the dis- 
coverer. Bruce^s claim was disputed 
by a Captain Charlton, who main- 
tained that the existence of tea in 
Assam had been first established by 
him in 1832. f In 183^1 a Committee 
was appointed to enquire into the 
possibility of cultivating , tea in 
India. In 1835 Government made 
the first attempt, by establishing an 
experimental garden at Lakhim- 
pore (Assam). It failed, and the 
plants were removed to Jaipore, 
where a garden was made, and sold to 
the Assam Company in 1840. This, 
the first Tea Company in India, was 
established about 1839. Tea in 
India wa-s a new thing ; India was 
too far off in those days ; Assam 
was a place no one had scarcely ever 
heard of, and consequently the first 
days of the Company were not very 
prosperous. By 1850 many gardens 
hud been made in different districts ; 
and in 1853, a Mr. Mills visiting 

* Extracts from Britiih Mercantile QaxeUe," 
Februarj 1877. 

t Sel Mr. Baine^’i letter. 
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Assam found three private fjardens 
in Sibsagar, and six in Lakhimpore. 
In 1854, the first gardens in Kam- 
roop and Diirrung were started. 
In 1855 indigenous tea was found 
in Cachar, and* the first garden in 
that district was commenced in the 
cold season of the same year. In 
1856, Tea was discovered in Sylhet, 
but no gardens were started until 
some time%ifter,* Kurnaon started 
tea planting about 1850, Darjeeling 
1860, Neilgherries about 1863, 
Chittagong 1864, and recently 
Chota Nagpore in 1872, and Ceylon 
about the same year. 

By 1839 it was an established 
fact that India was a fair field for 
tea. Samples of the first manufac- 
ture were sent to the Eaj<t India 
Company in London, who forwarded 
a portion to the Society of Arts, 
asking for a report on the* same. 
Amongst other active members were 
many well-known. Mincing Lane 
men — Messrs. Thompson, Twining, 
and others, who kindly oftered their 
opinion, and experience on tlie sub- 
ject for the extension of trade. The 
samples were reported upon as being 
of superior quality, the infusion of 
a deep, •rich red, of pungent flavor, 
and resembling the Pekoe of OInna. 
This was forwarded to the India 
House, and the East India Com- 
pany’s Directors, considering it so 
important, sent copies to this coqntry 
for the guidance and more complete 
manufacture of future crops. In 
1840, a second report was furnished 
by the above members of the* Society 
of Arts upon other sarqpIeS received, 
which stated that Indian tea pos- 
sessed all the richness, strength and 
flavor of the very finest kind imported 
from China; that the preparation 
DOW excelled every expectation that 
could have been formed of improve- 
ment in so short a time ; and that 
India unquestionably possessed every 
* H*port> “ Aifsam AdmuiUtratioB,*' lfe76-76. 


requisite of soil and climate for pro- 
ducing teas of the finest quality.’^ 

The new enterprise gradually gain- 
ed fiivor in the commercial circles, 
and money was forthcoming for open- 
ing out land, Prom about 1850 until 
1865, was increasing in India. 
Slowly at first, treacherously rapid at 
last : and then the crisis came. 
There are two or three pliases to 
this question. Land had been taken 
up for tea to such an extent, and 
so many gardens had been started, 
that seeing tea investments taken 
up so readily, most people very na- 
turally thought it was a wonderful 
thing to pay. In a style it was. 
Not so much from the tea that was 
made, but by the money realised 
for seed. Gardens being opened out 
in large numbers, increased consider- 
ably tlie demand for seed. It was 
selling at Rs. 200 permaund. Now, 
growing seed is a very easy thing— * 
planters are often forced to do this 
when coolies are scarce — and con- 
sidering the little labor necessary to 
look after buslies left for the purpose, 
and the price just mentioned being 
obtained for what had cost scarcely . 
anything, it can readily be under- 
stood bow gardens showed great pro- 
fits, and paid large dividends. It 
was this unusual interest on money 
invested which attracted the notice 
of capitalists; and people believed 
they had only to put the seed into 
the ground anywhere, and reap fabu- 
lous results. 

It is a subjecj; for regret, and one 
which cannot be denied, that the 
crash in tea was in a measure due 
to the dishonest practices of sundry 
‘Hea concern promoters.^^ Estates 
were sold at many times their 
value, false representations were 
made as to existing arrears, and the 
aclu&l state of affairs general^ dis- 
covered too late. Men to manage 
gardens were recruited from any- 
where ; ordinary seamen and cap- 
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taias^ professioual men^ others wlio 
had failed iu everything else, all 
-—nearly all of them as ignorant 
regarding the industry they were 
entering, as could have been the 
ease ; gardens were made in places 
where tea was the last thing to 
plant ; extravagance was indulged 
into the fullest extent : and so the 
end came. 

I have been informed of a case 
where a few small estates were 
amalgamated and sold to a Company 
in London, and the promoter,^' 
finding people red-hot to invest in 
tea, considered it a good time for 
making a private harvest, and in the 
particulars of the theu estates he 
included and actually sold a 100-acre 
garden whicli had no existence : 
writing to his representative next 
mail to buy seed at any price, clear 
aud scrape something near 100 acres, 
* aud plant the seed : as it had been sold. 
Sundry mercantile men in Calcutta 
were convicted of boiling the tea- 
seed after it was sold, to prevent its 
germination, and to retard the suc- 
cess of the purchasers who were 
embarking in tea. Another prac- 
tice, when it became known that tea 
did not usually yield until three 
years old, was to reckon the year 
(or thereabout) which the seed had 
taken to mature from the, blossom 
on the parent bush, so that when it 
was planted the garden was ‘‘ one 
year old.^^ 

These and many other similar prac- 
tices principally called the crash of 
1865-67. What has been said 
about ignorant managers, every one 
in tea at the time will corroborate. 
Not that all managers were thus j 
but considering the sudden influx of 
new men to the tea districts, the 
numbeff of old ones being compara- 
tively ^ small, the majority oi (so- 
called) planters were found to be 
useless and ignorant. Men who knew 
nothing of their work being put to 


manage affairs, it is not difficult to 
understand that an article scarcely 
deserving the name of tea was abun- 
dantly made. Old planters, whose 
names and marks were well-known in 
the market, were forgotten or over- 
looked in the sudden flood of rubbish 
that was sent for sale. I have seen 
sale lists of the market at this time. 
Pekoe Is. 3d. per lb., Souchong 
lOiZ., Broken Teas S^d. 6d. per 
lb. Many estates had been purchased 
with borrowed money, and the seed 
sales having depliued, no adequate 
return was given by the crops which 
realized such prices as these. Such 
was the past of tea. 

It is a well-known historical fact 
that great calamities are invariably 
followed by much rpal good. This 
was seen in the Plague of London, 
which, although terrible whilst it 
lasted/ caused an investigation into 
the sanitary arrangements of the 
great city, and subsequent improve- 
ments. The same with the Great 
Fire. When the unhealthy, ill- 
ventilated buildings, which previ- 
ously principally formed the city, 
were burnt down, the very natural 
enquiry came, how was it they had all 
taken fire so readily ? Tlfe evil 
worked much good. So it was with 
tea. Very great and grievous were 
the losses ; but good came of the 
evil. Tea-planting has become a 
science now ; and, although many 
managers scarcely regard this fact,-— 
working like machines, because they 
have been so instructed, — the force 
of good' examplp ensures better re- 
sults .than formerly. Gardens are 
made — indifferent seed is no longer 
thrust into an imperfectly cleared 
patch of land. Men as ignorant as 
those previously at the liead of fac- 
tories no longer get charge of them, 
and the market receives tea (not 
rubbish as formerly)— tea which is 
surely making its way. 

In VI 840 the first tea garden in 
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India (a very young one) was sold. 
Thirty-seven years after, what do 
we see? Hundreds of thousands 
of acres of land taken out of jungle 
and planted with tea. In this short 
time many districts have been 
opened out 

Assam. Dehra Doon. 

Cacharand Sylhet. Kumaon. 
Chittagong. Neilgherry Hills. 

Darjeeliu|^. Chota Nagpore. 

Kangra. Ceylon. 

The growth of the tea industry 
during the (say) forty years of its 
existence is simply astounding. 

A questioR naturally asked is : If 
the supply has increased so wonder- 
fully, has the demand ? We answer 

Yes.^^ Not that Indian tea is 
appreciated by itself by the tea- 
drinking public, for many of them 
would 1)0 horrified at* the idea of 
changing the beverage they have 
drank all their lives, id est China tea 
(according to the common belief). 
Indian tea is very seldom taken 
alone, excepting by persons who 
know exactly what they are doing. 
I think I may safely say that almost 
every one who has occasionally 
drank really good Indian tea prefers 
it to- any China tea. It is un- 
doubtedly far superior. The indus- 
try in Ciiina, although a very 
considerable one, fails to carry that 
earnest importance with it to persons 
engaged in it, that tea in India does. 
According to writers on the subject, 
where nothing else will grow re- 
muneratively in China tea is planted. 
Land is taken up for this purpose 
by the Chinese, as at Is in India 
for paddy. Natives grow the leaf 
(sometimes manufacture it), aud 
sell it to the European firms for 
shipment. In India, with very few 
exceptions, what tea a planter ships 
be has himself grown, and its culti- 
vation and manufacture has received 
the benefit of all bis care, attention, 
and anxiety,-— that it may be as 


good as possible. The fact that soil 
in Indian tea districts is much richer 
than in China, would, of itself, make 
the article better. In addition to 
this, the indigenous Indian plant is 
of a far higher class than the China 
one. /fhe intrinsic value of Indian 
tea is very plainly shown by the 
price it realizes — crops from the two 
countries bear no comparison to each 
other in point of average price 
obtained. I have seen China Congou 
sold in the London sale rooms at 
per lb. I think I can safely say, 
that no tea which leaves India now, 
fetches so little. 

Another proof of the superiority 
of Indian tea is the purpose; for 
which it is used. China tea gener- 
ally has more fragrant aroma (ob- 
tained from various flowers,) than 
strength, Indian tea is used for 
supplying the absent quality, and 
this is the article the British public 
are drinking to-day, content with 
the old China tea (as they believe 
it,) and scouting the idea of tea 
from any other place under the sun 
as a ^^new fangled notion.^^ Persons 
using Indian tea at home alone, 
report it as being far more economi- 
cal than Cliina tea ; aud whilst a 
much smaller quantity suflSces or- 
dinary purposes, there is, notwith- 
standing the reduction, a decided 
improvement in strength and body* 
Wholesale and retail men know the 
value of Indian tea now, and I 
believe there is scarcely any China 
tea sold at the jiresent time, without 
a considerable addition of the In- 
dian article. The consumption of 
Indian tea is not confined to this 
country and the United Kingdom. 
In How I found Livingstone/^ 
Stanley narrates that arriving at 
one place (Unyamyembe I think) 
he*was entertained by some travel- 
ling mercliants with the fragrant 
decoction of an Assam berb.^^ This 
was right away in inner Africa. It 
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fibould be remarked that, as a rule, 
nU Indian teas are known by the one 
name of Assam.-’ The Central 
Asian traders are buying tea from 
Kumaon ; in fact from the gardens 
of the Himalayan districts generally. 
It may not he generally knowi^ but 
it is nevertheless a fact, that the 
best of the China tea crop never 
reaches the United Kingdom. It is 
(and has been for years) always 
bought up by the Russian Agents 
immediately they can place their 
hands upon it. Russia is a great 
tea-drinking country. Who knows, 
but that Indian tea may obtain 
the precedence there too, as in other 

! >lace8. It may be so, although I 
lave heard that obstacles are placed 
by the Russian Grovernment in the 
way of the successful introduction 
of Indian tea to that country ; for, 
although samples have repeatedly 
been submitted, they have never got 
beyond the Russian Custom House. 
This, however, might be overcome. 

To illustrate the present state of 
the commerce in Indian tea, I can- 
not do better than give an extract 
from the annual tea circular for 1876 
from one of the leading London 
houses: — * ‘^The Indian tea trade 
during the past year (1876) has been 
uninterruptedly prosperous, for the 
^ greater imports have been folbwed by 
a proportionate increase in the use of 
Indian tea, which now, indeed, forms 
not far short of a fifth of the whole 
consumption, while the larger supplies 
have been disposed of at rates highly 
remunerative to planters. During the 
last ten years the weight exported 
from India has risen from 2,600,0001bS. 
to 28,126,0001bs.~an increase of 
over eleven times ; and while the next 
crop is expected to yield 36,500,0001bs., 
it is generally thought that the great 
extensions of the gardens, caused'by 
the profitable character of the trade 
daring the past few seasons, will, 

* Meiara, Trarerd & (h* 


within a few years, lead to an export 
of eOfOOOfOOOlbs. If the present 
promise for the coming season be 
maintained, it appeal’s probable that 
we shall receive 84»,000,000lbs. during 
1877, and if the increased imports be 
consumed, as there seems little doubt 
that they will be, Indian tea will 
form about one-fourth the consump- 
tion. Many of the leading and 
keenest grocers now use ofie-half of 
Indian tea in their mixtures, and are 
thus enabled to buy lower priced 
China teas. By this course they are 
able to offer a better tea than their 
neighbours, and the public, who still 
adhere to the traditional tea-spoou 
as the measure of the quantity to 
be infused, do not, as might be 
thought, diminish their consumption, 
but congratulate themselves on get- 
ting more strength and flavor for 
their money. Some progress has 
also been made in the retail sale of 
unmixed Indian tea. But as the 
flavor is so totally different from that 
to which the public are accustomed, 
the planters can only expect a very 
gradual advance in the use of their 
tea by itself, for which, however, the 
increasing quantity used in mixing 
is gradually educating the naiibn.^' 
The following figures will show 
the surprising development of the 
consumption of Indian tea in the 
United Kingdom during the last 
few ye^irs. The percentage is against 
the amount of China tea actually 
consumed in Great Britain and Ire- 
land, and does not refer to the total 
importations 





'per cent, of 

1861 1^60,0001bi?. equal to 1 i 

the total oon- 




, sumption. 

186i ... S,500,000lbs. 

M 


ditto. 

1867*... 6.000, OOOlbs. 

If 

6 

ditto. 

1870 ...13,600,000lbs. 


10 

ditto. 

1874 ...21,000,000tbs, 


15 

ditto. 

1876 .. 24,000,000lbs. 


m 

ditto» 

1876 ...27,000,0001b«. 


19 

ditto. 


The anticipated yield of Indian 
tea during this year is 36,600,OOOlbs,, 

* oti tea reduced to 6d, per lb. 
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from which about 2^ millioue have 
to he deducted for hcnl consumption, 
waste^ and export to other parts, 
leaving a balance of 34,000,000 
lbs. for the United Kingdom : about 
a fourth of tlfe total amount con- 
sumed annually at the present time, 
equal to the whole consumption in 
1841, and half of that of 1857, when 
the reduction in duty caused a greatly 
increased ^consumption. The produc- 
tion of tea in the different districts 
of India is roughly this 

Assam ... ... 60 per cent. 

Cachar and Sjlhet ... • ... 25 

Darjeeling ... ... 13 

Eangra, Kumaon, and Dehra^Doon 10 
Chittagong, Chota Nagpore, and 

Neiigberriea ... ... 2 „ 

Total ... 100 percent. 

Bej’-ond a doubt, these proportions 
are but a fraction of what India is 
actually capable of doing. If the 
present area under tea w5re filled 
W’ith plant, and thoroughly cultivat- 
ed, an additional 25 per cent, all 
round might be added to the present 
exports from the existing acreage. 
Beside, too, there is a great quantity 
of young tea especially, I know, in 
Assiim and Cachar, which will be 
addiqg fair figures to the present 
total in a year or two. There is land 
in India sufficient not only to sup- 
ply the requirements of the United 
Kingdom, but the wants of the 
whole world : thousands of acres 
scattered about from Cape Comorin 
to the Himalayas. 

Indian tea has always realized the 
highest prices in the London mar- 
ket. In 1876, Jihe avefage price 
per lb. of Indian tea m l\ond was 
1^. 11^., whilst that of China was 
only te. Sd, Another proof of the 
value of Indian tea over China is 
shown by the statistical tables cf the 
Board of Trade, that the declared 
value of Indian tea received during 
1876 was 2 J million pounds sterling, 
and that of teas from China. Japan, 
and all otlier sources was ten millions ; 


so that whilst tbe quantity of Indian 

tea was only 19 per cent., its value 

was equal to 25 per cent. This 
shows that the average exports from 
India are of a superior quality to 
those of China and elsewheVe. 

Noi^withstanding that all Indian 
teas have found a ready and remu- 
nerative sale in England, they have 
been used by the general public, so to 
speak, without people being aware 
of it. From tbe faintest possi- 
ble addition with China tea at first, 
it is now boldly used : the tea-drink- 
ing populace are satisfied with tbe 
combined strength and flavor; the 
retail dealers too, because the better 
the quality of Indiau tea they, ob- 
tained the lower and cheaper the 
China. The excess cost of one is 
worked off by the deduction in that 
of the other : the public is satisfied, 
and Indian tea at all events finds a 
ready sale. 

Another thing which must be 
considered highly satisfactory, is the 
desire to effect improvements in 
all branches of the tea industry* 
Machinery ranks first — an agent not 
likely to be weakened by a bad 
climate, and one which (where hand 
manufacture formerly was) makes 
an insufficient labor staff ample. 
Skilful men have charge of gar- 
dens now. Instead of tea being ^ 
a refuge and last resource for the 
comparatively destitute, as it was 
not many years since, it is now 
looked upon as a profession of a high 
order, and intj> which men of the 
highest social rank are entering. 

Districts hitherto deadly, because 
of the unopened country, are fast 
becoming as salubrious as good tea 
districts can be; coolies in conse- 
quence are keeping fair health, 
instead of dying off like sh^ep, and 
are raising up a lasting supply of 
juvenile blacks, who a* few years 
hence will suffice the labor require- 
ments of moderate-sized gardens* 
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Now comes the most import* 
ant question — the future prospects. 
There are many very serious consi- 
derations connected with this. Plan- 
ters and proprietors of tea estates in 
India are to be cong'ratuhited upon 
the valuable co-operators they, have 
in England, to whose manifest advan- 
tage it is to do all in their power 
for the furtherance of the Indian tea 
interest. Considering that exports 
from this country will probably 
form a fourth of the total consump- 
tion in the United Kingdom during 
the current year, it is not a difficult 
matter to understand that were 
Indian tea to fail, the London Bro- 
ker&and Merchants would be depriv- 
ed of a very considerable portion of 
their present business. Retail men, 
too, would lose largely, and the 
general public be disappointed at the 
change in its favorite beverage. The 
first and most important considera- 
tion is, whether the present demand 
for Indian tea will continue and in- 
crease. According to the report of 
the firm I have previously quoted, 
there is no reason to doubt this. Inas- 
much as the den;and has been steadily 
increasing for the last few years, it is 
quite reasonable to expect a continu- 
ance of it. There is, however, a 
question of the gravest nature con- 
nected with this. To continue the 
confidence people have in Indian 
teas at the present time, and with a 
veiw to increasing the same, nothing 
but pure, unadulterated tea must be 
made in this country.. Whilst China 
alone supplied the world with tea, 
crying out against the well-known 
practical adulterations was a com- 
parative waste of time. But when 
India commenced to compete with 
China, and to ship nothing but pure 
teas, the authorities in England 
made public the disgraceful practices 
of the Chinese tea exporters. The 
principal excellency of Indian tea 
has always been its known purity. 


Once let a doubt upon this come be- 
fore the commercial world at home, 
and the good name of tea from here 
will rapidly fall 

With the difference in the man- 
agement of the tea industry in 
this country — I mean its being 
under the direct supervision of com- 
petent Europeans — a thorough and 
proper manipulation of the leaf 
should leave no room to‘ improve 
its appearance by adulteration. It 
is this fact which should inspire 
confidence in persons having invest- 
ments in tea. India has made 
wonderful strides in this direction, 
and this is principally due to the 
go-aheadedness^^ (to coin a word) 
proverbial in “ John Bull.^^ The 
local strife of one planter with the 
other, suffices to keep every cou- 
scieutious man up to the mark to da 
his besV. So long as the English 
merchants have confidence in the 
integrity and competence of the tea 
planter of this country, we may 
rest assured that, having themselves 
a large stake in it, the brokers will 
push the common interest as far 
as they possibly can. If our tea 
deteriorates, the demand cannot 
continue. Indian tea is like a * child 
striving against a giant ; and it 
behoves all planters to do their ut- 
most to defeat the monster (China) 
by hook or by crook, noticing all 
the defects and weak points in him 
and striving to prevent a similar 
appearance in Indian tea. It is only 
natural to expect, that seeing the 
standing India has thus far rapidly 
obtained iu the ^ tea market, China 
will endeavour to make a fresh start 
to regain its lost ground. It would 
require much more motive power 
eveu to render seriously shaky and 
old establishment like China tea than 
it would to annihilate the whole 
industry in India. Japan, too, is 
assisting China, and making rapid 
strides iL the tea world ; so that we 
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ia India have an old enemy and a 
robust new one to fij^ht ag^ainst. 
Only by the g*reatest care, honest 
straig^htforward dealing*, and a deter- 
mination on the part of every one in 
any branch or department to do his 
best, can India hope to compete suc- 
cessfully against such odds. In the 
past we have been signally success- 
ful. The crisis taught a lesson ; we 
have manifestly profited vastly by 
it. The slightest slip would send us 
back a long way, and retard our 
future progress very considerably. 

Next to the absolute necessity of 
maintaining the standard of our teas, 
the greatest consideration is that 
of labour. We cannot longer close 
our e 3 "es to this. The best way to 
commence meeting half way a very 
probable enemy, is for ejcli planter 
to make the area of his garden, at 
present nominally under plant, en- 
tirely a yielding acreage, instead of 
launching into new extensions, 
involving liabilities for clearing 
land, wliich he will probably never 
have the labour to make into a gar- 


Who First Discovered 

It appears from the recently published 
Administration Report of Assam for the 
past year, by Colonel R, H. Heating, c.s.i., 
V.C., the Chief Commissioner of that Pro- 
vince, that there still prevails some uncer- 
tainty as to who really first discovered the 
existence of the tea plant in Assam ; ♦ 
and, as this subject has now attained in 
some sort of Iiistorical importance, it is as 
well to elucidate it fully aud come to a 
decision in the matter once for all. 

The rival claimants foy the honoV of the 
diseovery were Mr. C. A. Bruce*— I do not 
know whether he is yet alive or iiol — and 

* It is there stated ; “ Its discovery has 

been attributed to a Mr. C. A. Bruce, who 
commanded a division of gunboats in Upper 
Assam during the first Burmese war, and who 
appears to have brought down from Upper 
Assam some plants aud seed of the indigenous 
plant in 1820. He certainly received a medal 
on this account from the English Society of Arts. 
But his claims to have been the fi^rst discoverer 
of tea was disputed by a Captain Charlton, 
who assorted that the existence of tea iii Assam 
had been first established by himself in 1832. 


den. I regret to know, that even 
at this time, where the labour staff is 
totally inadequate to properly culti- 
vate the present garden, orders are 
being constantly given to extend. 
A hundred acres of 'plant thorough- 
ly cultivated is a far more satisfac- 
tory and lucrative property than 200 
acres partially filled and badly kept. 
Although for tea itself, soil and 
climate call for the first considera- 
tion ; the labour question should be 
put, I think, on the same level. A 
slightly inferior climate, with ample 
local labour, will give better results 
than tlie finest climate and soil, 
where the continual expenses ,of 
importing unacclimatized labour has 
to be incurred. 

Whilst the demand for Indian tea 
calls for a resolute response to meet 
it, however great it may be, we 
must not rush blindly into suddenly 
flooding the market, because the 
chances are, that such hasty opera- 
tions would be imperfectly per- 
formed, and lessen the considered 
value of Indian tea* 


THE Assam Tea Plant? 

the late Captain Charlton, of the Bengal 
Army ; but the late Major R. Bruce, bro- 
ther totho former gentleman, is, I believe, 
actually entitled to be considered the first 
who found the tea plant grooving (in the 
District of Teapore) in Assam, and this I 
ehall be able to conclusively^ prove. 

On the one hand, it is found that the 
English Society of Arts presented Mr. 
C. A. Bruce with a medal for discovering 
the tea plant iu Assam. On the other 
hand, the Calcutta *' Agricultural Society/* 
according to Dr. John M'Clelland, {tide 
his Cal. Jour. Nat. His., 1842, Vol II, 
page 430.) “ in awarding its medal to 
Captain Charlton, the discoverer of the 
Assam tea plants, appears to have vindi- 
cated its own independence, and established 
that gentlemaifs claim to the discovery, 
etc/* • • 

The honor of discovering the tea plank 
ip Assam is claimed for the late Captain 
Charlton on the ground that he found it 
in Upper Assam as far back as 1831, so 
that ifnu^' one can prove that he discovered 
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the plant in that Province at any time 
previoiia thereto, this officer's claims to the 
distinction would be altotjether set aside. 

Now, Mr. C. A. Bruco, in a letter dated 
the 20th December 1836, to tlie address 
of the Agent to the Governor-Genera!, 
North-East Frontier, states : ** At the 
breaking out of the Burmese war* I 
offered my services to Mr. Scott, then Agent 
to the Governor-General, and was appoint- 
• ed to comiujiud gunboats. As my com- 
mand was at Suddya, I was the first who 
introduced the tea seeds and plants, and 
sent them to Mr. Scott and other officers 
below.'* And the absolute correctness of 
this statement is fully borne out by the 
late Dr. N. Wallich, who wrote to the 
Agent to the Governor-General, in a letter 
dated the 15th March 1836, that it is “ a 
fact to which the late Mr. David Scott 
ha# borne ample testimony.” 

Thus it is clearly established that Mr. 
C. A. Bruce found the Assam tea plant 
•omo years before Captain Charlton did so. 
But the late Major R. Bruce discovered 
the tea plant in Assam previous even to his 
brother, and this is satisfactorily proved by 
the candid admission of the latter himself. 
In his letter to the Agent to the Governor- 

*Wa.v was declared on tho 5 th May 1824.-*- 
H. J. E. 


General, North-East Frontier — previously, 
quoted — ^he wrote: My late brother, 

who was in Assam before the breaking out 
of the war* Lad previously informed meof 
their'*-— the tea plants’—'* existence.” 

It must, therefore, bg concluded that tho 
late Major R. Bruce was tho first who dis- 
covered the Assam tea plants, and that 
honor should be awarded to him, who 
never sought for it. 

I may add that I have obtained the 
facts given above from, among other 
sources. Professor Royle’s “ Productive 
Resources of India, Loudon. 1840, pp. 297- 
281,** and tho article entitled “ Tea Culti- 
vation in India,** given in the Oal. JRev» 
No. LXXX. I quote these authorities 
that others may consult them if they wish 
to d() so, and satisfy themselves on all 
points here referred to. 

In the Cal. JRev., above alluded to, 
(p. 296), it is stated that the tea plant in 
Cachar was not discovered till 1855, and 
then “ by a native, now a blind old man.*' 
What 8 his name P 

Yours faithfully, 

H. Ji.ME8 Rainey. 

Hhoolnah (Jessobe,) 

May nth, 1877. 


♦This must have been previous to tho above 
date.— H. J. B. 


ANALYSIS AND CHEMICAL DESCRIPTION OF 
TEA AND ITS ADULTERANTS. 


By a. W. Blyth, 

Varieties of Tea . — Tea is the dried 
leaf of different species of Thea^ a 
section of the g^enus Camellia. The 
botanical varieties do not appear to 
be numerous. Thea Bohea^ T. viridis, 
and T. sinensis^ all Chinese, plants, 
Thea Assamica^ indigenous to Assam, 
and one or two hybrids, are the 
principal plants from which the 
numeix>us teas of commerce are 
derived. The difference depends on 
the selection of young or old leaves, 
and special treatments in drying 
and otherwise preparing the leaf, 
ratlien than on . essential botanical 
variation. 

The varieties of tea imported into 
England are extremely numerous*; 


M.R.C.S., F.C.S.'' 

but seldom does any one of them 
reach the consumer un mixed, for 
the wholesale tea merchants care- 
fully improve their teas by blend- 
ing.^/ The most common sorts 
are — Gunpowder, Hyson, Congou, 
Capers, and Indian tea. Of these, 
the Gunpowder and Hyson are 
dried at a higher temperature than 
the others, and contain less hygros- 
copic moisture. The Capers may 
be generally told by the leaves being 
rolled up into little lumps with starch 
or gum; as a class, they are much 
adulterated, and, in fact, can hardly 
be called genuine tea. 

Besides these, there are a number 
of special teas, some of a very high 


* Fttblished by^ Chw. Grffiiij & Co., London, 1879. 
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price, and imported in a state of 
great purity, but such teas are used 
almost entirely for mixing or blend- 
ing, They are known under the 
names of Moyone, Mo 5 'one Gun- 
powder, Oolong, Mannuna Kaisow, 
Scented Pekoes, Indian Souchong, 
Assam, Java, &c. The names by 
which the teas of commerce are most 
familiar to the public are simply 
^‘green^^ and black,^’ which differ 
merely in accordance with the method 
of pieparation followed. Green tea 
is prepared from young leaves, which 
are roasted over a wood fire within 
an hour or two after being gathered. 
The black tea leaves, on the other 
hand, are allowed to lie in heaps for 
ten or twelve hours after they have 
been plucked, during which time 
they undergo a sort of fermenta- 
tion ; the leaves then pass through 
certain processes, and are ^ slowly 
dried over charcoal fires. 

Siruclure of the Tea Leaf . — ^The 
border is serrated nearly, though 
not quite, up to the stalk. The 
primary veins run out from the 
midrib almost to the border, and 
then turn in, so that a distinct space 
is left between them and the border. 
The diagnostic mark of a tea leaf is, 
however, the microscopic appearance 
of its epidermis, which, especially 
that of the lower side, exhibits nu- 
merous small stomata formed of two 
reiiiform cells of an average length 
of from -0001328 to -001662 inch, 
and average breadth -001162 to 
1000906 inch. Around the stomata 
are' seen elongated and curved epi- 
dermic cells. This appearance, so 
far as is known, is m5t with only in 
the tea plant. Stomata are infre- 
quent on the upper surface, the 
epidermal hairs are simple. 

Chemical OompoBition of Tea.-^ 
The constituents of tea are — Eesen- 
tial oil^ iheine^ boheic acid^ quercetin^ 
tannin, quercUrinic acid, gcUlic acid, , 
ojcali acid, gum, chlorophyll temi. 


toax, albuminous, woody and colouring 
matters, and ash. The essential oil of 
tea varies from 0*6 to 1 per cent. 
It is citron-yellow, lighter than 
water, has a strong odour of the tea 
plant, solidfies easily by cold, and 
rcsiinfies on exposure to air.* 

The^e, Caffeine, CgHj^N^O,.— 
This alkaloid was first separated in 
an impure condition by liunge, from 
coffee berries, in the year 1820. It 
was found by Corput and Stenhouse 
also to be a constituent of the leaves 
of the coffee tree. Oiidry, in 1827, 
finding it in various species of tea, 
named it Theine ; and Oudry^s 
Theine/'^ Mulder and Jobst showed 
in 1838 to be identical with caffeine. 
The alkaloid has also been discover- 
ed in giiarana, mat^ Rud tlie kola 
nut, l)y MfU'tius, Stenhouse, and 
Attfield respectively. 

Tlieiue ciyslalliscs from an 
aqueous solution with 1 atom of 
water ; from ether, in an anhydrous 
state. It sublimes in minute dots 
at78*8®C., in crystals at 76*4^’C. 
(175°F.), and above.! The subli- 
mate consists of microscopic nee- 
dles : that which is first produced is 
of extremely fine, light elements ; 
after a little time, at such tempera- 
tures as 120®O., the crystals become 
longer and larger. Tlio melting 
point of theiae is somewhere be- 
tween 177^0. and 228^0. Theine 
possesses a slightly bitter taste, but 
is without odour. According to a 
recent research, the solubility of 
theine in different solvents is as 
shown in the following table. 

A fixed oil, aerving many purposes in (.'hins, 
is extracted from the seeds of the tea plant. It 
is citron -yellow, specific gravity 0*927, and U 
composed of one part of stearin and one of olein. 

f The subliming point given by Pelouse, 
178'’C., and by Mulder, 184'1*., must -have been 
obtained by extremely faulty methods. If a 
little theine is placed between two watch glassea 
on the water-bath, the almost instantaiw^ous rise of 
cry^als to the upper glass will at all eyents show 
that the subliming point is below 100"^. See 
the author’s paper, “ Temperature at which the 
Alkaloids sublime, ’’ Journal of Chemical Bocietn^ 
1878* 
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Tlieine forms numerous salts of 
defiuite composition — the hydro- 
chlorates, HOI and C« 

2HCI ; a platinum 
compound, C^HjoN^O^, HCI, 
PtClg ; a chloride of gold compound 
C,H,,N,C„ HCI, AiiCl,; a 
chloride of mercury and theine, 

2HgCi ; an argentic 
nitrate with theine, CgHjoN^O^, 
AgNOg, and many others. Some 
of these, such as the silver com- 
pound, separating from a concentrat- 
ed watery solution, and the mer- 
cury compound, almost insoluble in 
ether, and capable of being dried at 
100°C., might possibly be of use in 
the estimation of theine. 


' SOLUBILITY OF THEINE. 
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Fferichs*', C. J. Lehmann, Huse- 
mann and others, have made them- 
selves the subject of experiment. 


Lehmann, after taking *5 grra., 
suffered from frequency of the pulse, 
irritation of the bladder, cerebral ex- 
citement, slight hallucinations, and 
lastly desire to sleep. Hnsemann 
took *25 grm. with somewhat similar 
symptoms. Pratt, with subcu- 
taneous infection, of from *12 to 
•8 grm., suffered from symptoms 
rather different from the foregoing ; 
•3 grm. lessened the pulse and caused 
sleeplessness ; *4 to *5 grm. quick- 
ened the pulse, and caused a desire 
for frequent micturition, but no 
dilation of the^ pupil ; *8 grm. 

caused great uneasiness and anxiety, 
trembling of the hands and arms, 
so that he was unable to write, and 
later a restless sleep, with continual 
dreaming. In opposition again to 
all these statements, is that of the 
late Mr. Cpoley,* who is said to 
have taken 20 grains (1*29 grm.) 
of pure theine every day for a 
month without experiencing any 
other symptom than some slight 
elevation of spirits. According to 
Strauch, the least fatal dose for cats 
is *25 grm., a quantity which killed 
a cat in 35 minutes. In all experi- 
ments on animals there has been 
increased frequency of the heart's 
action, and repeated emptying of 
the bladder and intestine. No case 
of poisoning in the human subject 
appears to be on record. When given 
to animals it has been chemically sepa- 
rated from the blood, urine, and bile. 

Teds for Theine — Concentrated 
sulphuric and nitric acids dissolve 
theine in the cold witliout the pro- 
duction of.coloun. If the alkaloid 
is treated with fuming nitric acid, 
and evaporated to dryness, the red- 
dish yellow residue becomes, when 
moistened with ammonia, of a splen- 
did purple-red colour. If a solution 
of theine be evaporated with chlo- 
rine water in a watch-glass, a red- 

* Vid0 Cooley'* ** Dictionary of Practical 
Beceipt*/^ Art. Caffeine. 
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brown residue is obtained, which, on 
cooling*, and exposure to the vapour 
of strong ammonia, becomes purple- 
violet. The chief precipitants of 
tbeine are — phosphomolybdic acid, 
yellow precipitate ; iodine with 
potassic iodide, dirty brown precipi- 
tate ; chloride of plantinnm, yellow 
liair-like crystals, insoluble in cold 
bj^drochloric acid, slowly separating; 
chlorides tof gold, mercury, and 
nitrate of silver also give precipi- 
tates. 

Boheie Acid. C^H, ^Og, was first 
separated by llochteder in 1847,* 
from the leaves of Thea sinensis. 
The hot watery decoction of tea is 
precipitated whilst boiling by sugar 
of lead, filtered, the filtrate neu- 
tralised by ammonia, the resulting 
precipitate collected, suspended in 
absolute alcohol, and freed from lead 
by SH^ ; the filtrate from the lead 
precipitate is evaporated to dryness 
in a vacuum, and purified by re- 
solution in water, &c. It is a pale 
yellow amorphous powder, melting 
at lOO^C. into a tenacious mass, 
iiud decomposing at common tem- 
peratures if exposed to the air. It 
is solulde in all proportions in water 
iind alcohol, is coloured brown (but 
not precipitated) by chloride of 
iron, and forms for the most part 
amorphous salts insoluble in water. 

Quercitrinic Acid, C 3 ^ H , ^ 0 , , , 
first discovered by Chevreul and 
Brandt in the Qvercus iincioria, and 
stated by Hlasiwetz to be in tea 
leaves, can be crystallised from an 
aqueous solution. It forms sulphur 
or chrome-yellow microscopic tables, 
containing 3 atoms of* water, * part 
of which is expelled at lOO^C., the 
rest at from 165® to 200®C. Its 
reaction is neutral, and it is without 
odour, but has a marked bitter taste 
when in solution. It melts at from 
160® to 200® 0. to a resinous, amor- 
phous mass. Its solubility is as 
• Uocbleder, J?Aam , Ixiii. 


follows Cold water 2435, boiling 
143 ; cold absolute alcohol 23*3, 
boiling 3'9; ether dissolves ic 
slightly, warm acetic acid copiously. 
Sugar of lead precipitates almost 
completely ; precipitate is soluble 
in acetjc acid. 

Quercetin, first obtained by 
lligaud, 1854, from the splitting up 
of quercitrinic acid, is, according to 
Filhol, to be found in the green 
leaves and flowers of all plants. Its 
formula is given as 
it forms fine yellow needles, or a 
citron-yellow powder, which gives 
up at a temperature of 120®, 7 to 
10 per cent, of water of crystalli- 
sation. It melts, according .to 
Zwenger and Dronke, above 250®C. 
without decomposition, solidifying 
again in a crystalline mass, and it 
may be also sublimed with only par- 
tial carbonisation. It is very little 
soluble in water. Warm acetic acid 
dissolves it copiously, but it separates 
on cooling. Alcohol dissolves it : 
229‘2 parts of cold, 18‘2 parts of 
hot and absolute, are required. A 
solution of quercetin colours linen 
bright yellow, sugar of lead preci- 
pitates the alcoholic solution cherry 
red, and chloride of iron dark red, 
A combination with sodium or 
potassium cau be obtained, Na^ O, 

The other constituents of tea, such 
as gallic and tannic acids, gum, &c., 
are too well known to need description. 

ANALYSIS OF TEA. 


We possess no complete analysis 
of tea; partial analyses are nurner- 
0118. An often quoted one by Mulder 
is as follows : — Black Tea. Green Tea. 


Essential Oil, 

Clilorophyl, 

Wax, 

Besin, ... 

Gum, 

Tannin, 

Tlicine,« ... 

Extractive Matter. 
Colouring substances, ... 
Albumen, ... 

Fibre, 

Ash (Mineral substances,) 


0*60 

0*79 

l-84f 

2-23 

O'OO 

020 

3 ‘6^ 

223 

7-28 

856 

12*88 

i7*80 

0*46 

,0*43 

21-36 

22-80 

19*19 • 

23-60 

3-8(l 

3*00 

28*33 

17*80 

6*21 

606 
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The theine here is certainly too dorff may be re-produced here, as 
low, but the amounts of the other probably the only extended and 
constituents are a tolerably just trustworthy researches on the 
representation of what may be amount of theine, the alkaloid 
usually found. Some partial ana- having been extracted by a fairly 
lyses recently published by Dragen- reliable method. annexed table.) 
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The time is probably not far dis- 
tant when the tea trade will buy 
entirely by analysis, supplemented 
iu a few cases by a taster’ report. 
An experienced palate will detect 
particular flavours which analysis 
may fail to show ; but a fairly com- 
plete chemical examination of tea 
is of the highest value, whether as 
a guide tc /he purchaser, or merely 
to show its freedom from adultera- 
tion. 

(1.) Preliminary Examination of 
Tea , — The tea leaves should be soak- 
ed in hot water, carefully unrolled, 
and their shape and structure exa- 
mined. Sections can be made of 
leaves by placing them between two 
pieces of cork, and cutting fine 
slices of both the cork and the 
enclosed leaf; on floating the sec- 
tions in water, the film o*f cork may 
be readily separated from tTjieleaf. 
The epidermis of the lower upper 
surface can, with a little practice, 
be detached in small portions by the 
aid of a sharp razor, and examined 
in water, glycerine, or dammar bah 
sain, under the microscope.* Tho 
structure of the tea leaf has been 
alreadv noted. The following is a 
brief description of the principal 
leaves supposed to be used as adul- 
terants : — 

Beech [Fagus eylvatica )^ — The 
leaves of the beech are ovate, glab- 
rous, obscurely dentate, ciliate at 
the edges, the veins running parallel 
to one another right to the edge. 
The leaf, slightly magnified, is seen 
to be divided ii^to qi\^aclrilateral 
spaces by a network of trauf^pareut 
cells. On section, the parenchyma 

* There are various section-machines in U80» 
but after trying several I have forsaken all, 
save in cases of soft, pulpy tissues, Ac., where 
it is convenient to freeze the substance. With 
a very little practice, sufEcient manual dexterity 
to obtain a hue section is acquired with tho 
fingers alone. The whole of the beautiful pre- 
parations whence Schieiden obtained the illus- 
trations for his botanical works were by 
the aid simply of a sharp razor. 


of the leaf is found to consist of an 
upper layer of longitudinal cells, 
and a lower of loose cellular tissue^ 
enclosed between the epidermis of 
the upper and under surface. The 
whole section is thus divided into 
oblong# spaces by transparent cells 
connecting the cuticle of the upper 
and lower surfaces. The epidermis 
of both the upper and lower surfaces 
is composed of cells with an extreme- 
ly sinuous outline. The stomata are 
small, not numerous, and almost 
round ; average length, *000996 inch, 
average breadth, *00083 inch. Beech 
leaves contain manganese. 

Hawthorn ( Cratregus oxyacan^ 
tha ). — At least two varieties, •the 
more common of which is the C. 
monogyna^ with obovate throe to four 
deeply-lobed leaves, with the lobes 
acute. The leaf is divided into quad- 
rilateral spaces, like the beech and 
many other leaves, by a transparent 
network. The epidermis of the upper 
surface is composed of a layer of 
thin-walled cells, generally quadri- 
lateral, outline seldom sinuous. The 
epidermis of the lower surface has 
a layer of thin-walled cells, with a 
very sinuous outline. Stomata large, 
distinct, and numerous, in many in- 
stances nearly round, but the shape 
mostly oval. The average length 
of the stomata is *00166 inch, the 
average breadth, *00149 to *0015 
inch. 

Camellia sassanqua . — The leaves 
of Camellia saasanqna are oval, ob- 
scurely serrate ,(the younger leaves 
entire), dark green, glabrous, of some- 
what leathery consistence ; the lateral 
veins of the leaf are inconspicuous. 

Micro-Btnicture , — The parenchyma 
of the leaf is placed between two 
thickened epidermal layers : the epi- 
dermis of the upper surface, *38 seen 
upon a section, forms a wHnkled, 
continuous, thick menilirane, iu 
which a cellular structure is not very 
evident. Below this there are two 
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or three layers of large cells, more 
or less oblong, with their long dia- 
meter at right angles to the surface 
of the leaf; and underneath this 
again is a loose network of cells, 
resting upon an epidermis in every 
respect similar to that of thaupper 
surface, but only half as thick. A 
thin layer of either the upper or 
lower epidermis shows a peculiar 
dotted or reticulated appearance, not 
unlike the rugae of a stomach. The 
lower epidermis is studded with fre- 
quent stomata, which are of an oblong 
shape ; length, *001328 iuch^ 
breadth, *00083 inch. 

Sloe (Prunus communia). — The 
leaves of the common sloe are rather 
small, elliptic or ovate-lanceolate in 
shape, and slightly downy beneath. 
The sectional thickness of the leaf 
is the same as that of tea, viz,^^ *00664! 
inch. The stomata on the lower 
surface are scanty ; in length about 
•00166 inch, in breadth, *00083 
inch. The microscopical appearances 
are wholly different from those of 
tea leaves, more especially as seen 
in section. 

CloranthuB mconspicuus. — The 

leaves of the chloranthus inconspU 
cuna are long, oval, serrate, wrinkled, 
the veins running nearly to tlie 
c edge, and there forming a network 
in such a manner, that at the point 
of intersection little knots are form- 
ed, which give the margin of the 
leaf a very rough feeling. The struc- 
ture of the leaf is vepy simple. The 
epidermis of the upper surface is 
formed of one or two layers of thin- 
walled cells, the epidermis of the 
lower of one or two layers also of 
cells, and between the two there is 
a parenchyma of loose cellular tissue. 
The stomata are oval and rather nu- 
merous their length is from *00 
to *002188 inch, their breadth, 
•001838 inch. The cells of the epi-' 
dermis are large, some of them *005 


inch or more in their long diameter.^ 
The dimensions of the stomata of 
the various leaves just described may 
be conveniently arranged in a tabu- 
lar form, thus — 

Length of Stomata. Breadth of Stomata.- 


Inch. Inch. 

Beech, ... '000996 -00083 

Camellia sassanqua, *001328 -00083^ 

Tea, from -001162 to -001328 from *000996 > 

to *001162 f 

Sloe, ... ... -00106 . *00083 

Hawthorn, ... -00166 -00149^ 

ChloranthuB incon* 

spicuus, ... *001993 ► -001328 


A chemical method for the detec- 
tion of foreign leaves (adulterants) 
was first described by the writer in 
June, 1877. t It is based upon two 
facts^ — firstly, that every part of a 
//i^tW-producing plant — wood, stem, 
leaf, flowers, and even liairs — con- 
tains the alkaloid ; and, secondly, 
that this can be readily sublimed. 
The leaf, or ’ fragment of a leaf, is 
boiled for a minute in a watch-glass 
with a very little water, a portion 
of burnt magnesia equal in bulk is 
added, and the whole heated to boil- 
ing, and rapidly evaporated down 
to a large-sized drop. This drop is 
transferred to the subliming, cell, 
described in another portion of this 
work (see Index) ^ and if no crystal- 
line sublimate be obtained, when 
heated up to 110®C. (a temperature 
far above the subliming point of 
tbeine), the fragment cannot be that 
of a tea plant. On the other hand, 
if a sublimate of theine be obtained, 
it is not conclusive evidence of the 
presence of a tea leaf, since other 
plants of the Camellia tribe contain 
the alkaloid. 

Finally, there' is a negative test 


• The loAvea of UJpilohium anffuatifolium 
{common willow herb) are said to be extensively 
used in Russia for the adulteration of tea. The 
dried leaves are sold (dr from four to six rouble! 
a pound, and areyidsed by the poorer classes 
in the place of tea'. Alcohol produces in infu- 
sions ot epilobium a precipitate of mucilage.— 
Pkarm, Zeitsch fiir Russland Year-Book of 
Pharmacy, 

t “ Micro-Chemistry, as applied to the Identi- 
fication ^ Tea Leaves.*' Ky A. Wjnter Blyth. 
Analy St f June 


ANALYSIS AND CHEMICAL 


DESCBIPTION OF TEA. 


( 

which may occasionally be valuable* 
All fragments of tea hitherto exa- 
mined contain manganese, and there 
are a few foreign leaves in which 
manganese is constantly absent* 
Hence, if a leaf1)e burnt to an ash, 
and a fragment of the ash be taken 
up on a soda-bead, to which a little 
potassic nitrate has been added, the 
absence of the green manganate of 
soda woiilcl be sufficient evidence 
that the leaf hud not been derived 
from the tea-plant, wliile conversely, 
as in the case of theine, it does not 
in itself prove it to be tea. 

Another portion of the tea leaves 
should be thoroughly bruised, spread 
on a glass plate, and carefully 
searched with a magnet for ferru- 
ginous particles — the so-called iron- 
filings, which are occasionally found, 
especially in Capers find certain 
species of Congou. It is •almost 
unnecessary to state that the black, 
irregular masses found in tea, and 
attracted by a magnet, are not 
metallic iron.* Their chemical com- 
position is somewhat variable ; they 
all contain magnetic oxide of iron, 
and many of them in addition phos- 
phate of iron, titauate of iron, 
quartz, •and mica with a little sand. 
They are, without doubt, sometimes 
ail adulteration (the author has him- 
self found over 1 per cent.) and 
sometimes an impurity, for in a 
few teas, mere traces only of this 
ferruginous sand may be discovered.* 
Any particles of the kind extracted 
by the magnet should be collected 
and treated with hot water, which 
soon disintegrates tlievn ; *tlie adhe- 
rent tea-dust is separated, and the 
sand dried and weighed. 

To detect facing, the tea in its 
dried state should be mounted as an 

^ * Mr, Allen appe<irs to hare found metallic 
ifo*! toa. The tost for metaliic iron is that 
nitric acid, 1*2 specific gravity, dissolves it with 
the pr^uotion of red fumes; it also precipitates 
metallic copper, if added to an acMulated 
solution of cupric sulphate. " 
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opaque object. If it has the appear- 
ance of being heavily faced, soaking 
in warm water will soon detach the 
film ; and indigo, Prussian blue, or 
similar substances will sink to the 
bottom, and may be collected and 
examii^d. Indigo may be identi- 
fied by the microscope. Prussian 
blue may be tested for by warming 
the deposit with caustic alkali, fil- 
tering, acidifying the filtrate with 
hydrochloric acid, filtering again if 
necessary, and testing the filtrate 
with ferric chloride. The residue 
left after treatment with caustic 
alkali may be tested for magnesium 
silicate, by first extracting with HCl, 
and then collecting the insoluble 
residue, and fusing it with an alka- 
line carbonate, Tho silica is now 
separated in the usual way by evapo- 
ration with HGl to dryness, subse- 
quent solution in weak acid, and 
filtration ; any lime is removed by 
ammonia and aramonic oxalate ; and 
lastly, magnesia is precipitated as 
ammou. mag. phosphate. Magnesia 
found under these circunisUnces 
must have been present as steatite 
or other magnesian silicate, 

(2). Chemical Analysis . — The 
preliminary examination of the tea 
having been concluded, the sample 
is next submitted to chemical ana- 
lysis. If the question to be decided 
is simply that of adulteration, the 
taste of the infusion, tho percentage 
of extract, and a determination of 
the chief constituents of the ash is, 
in most cases, j^ll that is necessary ; 
but a more or less complete examina- 
tion embraces a quantitative estima- 
tion of hygroscopic moisture, theine, 
total nitrogen, tannin, extract, gum, 
and ash. 

Hygroscopic The ordi- 

nary method of taking the hygros- 
copic moisture of tea is to powder 
as finely as possible an indeterminate 
quantity of from 1 to 2 grms., and 
to heat it in a walcb-glass over tho 
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water-bath until it ceases to lose 
weight. It should be final 1}^' weighed 
between two watch-glasses, since it 
rapidly absorbs moisture from the 
air. 

The method given is in its results 
incorrect, since some volatye oil 
and a small proportion of theine are 
always volatilised. That theino is 
actually lost is capable of rigid 
demonstration ; it is only necessary 
to heat a few leaves of tea between 
two watch-glasses over the water- 
bath, and theine crystals can be 
readily discovered by the microscope. 
To devise a process of drying tea 
which will represent water only 
is i?asy ; but since the loss, both of 
volatile principles and theine, does 
not materially affect the results, it 
is scarcely worth while to complicate 
the analysis by the use either of a 
lower temperature or of processes 
of absorption. The highest amounts 
of moisture in a genuine tea which 
are on record are two specimens 
from Cacbar, analysed by R-ofessor 
Hodges — the one (indigenous) gave 
16*06 per cent., the other, a hybrid, 
16’^ per cent. These were, however, 
not commercial teas, and appear to 
have been simply dried in heated 
rooms. The average hygroscopic 
moisture found by Mr. Wigner in 
thirty-five teas, consisting of Hysons, 
Capers, Souchongs, Gunpowders, 
and others, was 7‘67 per cent., the 
driest teas being the Hysons and 
Gunpowders, the moistest the Con- 
gous 

per cent. 

The tnaximnm amount of moisture 
found in Hyson, ... ... 6*68 

The uiiniinuiu amount of moisture 

found in Hjson, ... ... 4,*g4 

The maTcimum amount of moisture 
'■ found in Guupowdor, ... ... 055 

The minimum amount of moisture 
found in Ounp »wder, ... ... 4.94 

Tho ma:ymum amount of moisture 

found in Congou, ... ... >33 

Tho minimum amount of moisture 
found in Odngou, ... ... 6'38 

The Estimation of Theine or Cap 
feine. — The modern processes for 


extracting theine fall chiefly under 
three heads : — 

(1.) Extraction by treating a de- 
coction of the theine containing sub- 
stances loith lime or burnt magnesia y 
evaporation to drynes"^^ and subsequent 
solution of the alkaloid by chloroform^ 
ether^ or benzine. — The fundamental 
idea of this process perhaps belongs 
to Muller; it has also, with various 
modifications, been recommended by 
Clous, Commaille, Dragendorff, and 
many other chemists. 

Commaille adopts the following 
method : — 5 grms. of finely pow- 
dered and carefully sifted substance 
are made into a bard paste with 1 
grm. of calcined magnesia. This, 
after standing for twenty-four hours, 
is dried upon a water-bath and pow- 
dered. The resulting green powder 
is exhausted* three successive times 
in a Ihisk with boiling chloroform, 
the flask being connected with an 
inverted Liebig’s condenser, so that 
the action may bo continued for a 
long time. The cool solution is 
filtered, the chloroform recovered 
by distillation, and the residue in 
the flask dried. This residue con- 
sists of resinous fatty matters and 
theine ; the former are remofed by 
treating the contents of tho flask 
with hot water and 10 grains of 
powdered glass, which have been 
previously washed with dilate hydro- 
chloric acid. The water is boiled 
*and the contents shaken up with 
the glass, the resinous matters attach 
themselves to the latter in the form 
of little^' globules. IHie solution is 
poured on a jvet filter, and the resi- 
due completely exhausted by repeat- 
ed l)oiling with fresh quantities of 
water. On evaporating the united 
filtrates in a tared capsule, pure 
caffeine is left in the form of white 
crystals. 

Dragendorff takes 5 grms of the 
substance, exhausts it with boilings 
watorj evaporates to dryness, adding 
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2 grms. of burut maguesia and 5 ' of 
ground glass ; the finely powdered 
residue is soaked iu 60 cc. of ether 
for twenty-four hours, and finally 
thoroughly exhausted by ether. The 
latter, when separated and evaporat- 
ed, leaves the theine in a tolerably 
pure state. He also states that 
ether may be replaced by chloro- 
form. Cazeneuve and Caillot recom- 
mend a vdry similar process, but 
magnesia is replaced by recently 
slaked lirne»* etber by chloroform. 
Markownikolf uses benzine instead of 
the solvents mentioned. 

In all the above processes there 
is one source of error which does 
not appear sufficiently guarded 
against, viz. loss of theine during 
the evaporation to dryness, since it 
is absolutely impossible to evaporate 
a decoction of tea and enagnesia to 
dryness at 100**C. without loss of 
the alkaloid — a loss which, so far 
as the author’s experiments go, does 
not take place until the mixture is 
quite dry. The following modifica- 
tion may therefore be proposed 
4 to 5 grms. of tlie tea are boiled 
iu a flask with an inverted Liebig^s 
ooudenser for a couple of hours, the 
liquid 'And leaves are transferred to 
an evaporating dish, some magnesia 
added, and the whole concentrated 
to a pasty condition. This paste is 
treated and thoroughly exhausted 
by chloroform ; the latter is sepa- 
rated and evaporated, and the chloro- 
formic extract redissolved in a little 
boiling water, the solution filtered, 
evaporated to dryness at .a very 
gentle heat, and weighed.* 

(2.) Simple treatment of the pow^ 
dered leaves hy solvents , — Legrif and 
Petit soften the leaves first with 
boiling water, and then extract the 
moist mass by the aid of chloroform. 
Other chemists simply exhaust the 

* Tho present writer does not believe that 
man^nesia can be replaced with lime ivithout 
lose of theine from decomposition. * 


powdeitd substance by chloroform 
or ether ; subsequent purification may 
of course bo necessary. 

(S.) Sublimation , — A method of 
utilising tea dust by makini? it a 
source of tlieiue, was recommended 
by Heiinsius {Jouvn, Prac, Chem,y 
xlix., 3l7). The tea dust was simply 
treated in a Mohr’s benzoic acid 
subliming apparatus. Stenliouse im- 
proved this process by precipitating 
either a spirituous extract, or a decoc- 
tion of tea by acetate of lead, 
evaporating the filtrate to dryness, 
mixing the residue with sand, and 
subliming. These processes of subli- 
mation, however, were proposed 
simply for the extraction, not J;he 
estimation^ of theine. 

The writer in 1877* proposed 
the following quantitative method 
of sublimation : — A convenient 
quantity of the tea was boiled in 
the way mentioned, magnesia added, 
and the whole evaporated to a paste, 
which was spread on a thin iron 
plate, and covered with a tared glass 
fiifinel. Tho heat at first was very 
gentle, but was ultimately raised 
at the later stages of the process to 
2(KPC. The theine sublimes per- 
fectly pure and auliydrous, and 
forms a coherent white coating on 
the sides of tlie funnel ; the increase 
of weight is simply anhydrous theine. 
To ensure success it is absolutely 
necessary — 

(1) That the layer bo as thin 
as possible. 

(2) That the heat be only gra- 
dually increased. 

(3) That tho mixture be occa- 
sionally cooled, and then thoroughly 
stirred. 

(4) That the sublimation bo 
prolonged for a sufficient time. 

The sublimation is finished when 
a funnel, inverted over tl\i 0 sub- 
stance, heated to about 1?50°C., and 
•leftfor half anhour, shows nocrystals. 

*Ou. cit. 
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Determination of Total Nitrhgen.^ 
Peligot, and Wanklyn as well, have 
laid particular stress on the large 
amount of nitrogen contained in tea 
leaves. This nitrogen is, of course, 
largely dependent on the theine, 
and it is questionable whether, 
with the improved methods for the 
extraction of the latter, it is worth 
while to make a combustion, more 
especially as the exhausted leaves 
are highly nitrogenous, from the 
presence of an albuminous body. 
The process is conducted in the usual 
way in a combustion tube, and best 
with copper oxide. The following 
are a few determinations of total 
nitrogen : — 

Percent. Analysed by 

A sample of genuine tea 
from Cacliar, ... 474 Hodges. 

A hybrid variety, do.... 2*81 „ 

Another aauiple from 
Cachar, ... 4 42 „ 

Sample taken from 60 
green teas slightly faced, 3 76 „ 

60 Black teas, ... 3 26 Wignor. 

6 Assam teas, ... 3 64 „ 

6 Caper teas, ... 3*32 „ 

Assam tea, from Dr. M’Na- 
mara's garden. ... 3 88 ,, 

Sample of exhausted loaves, 3 80 

Mr. Wauklyu has applied his 
ammonia process to the examination 
of tea. The soluble matter from 
100 mgrms. of tea is heated with a 
10 percent, solution of potash in a 
flask fitted to a proper condenser, 
until all the ammonia is distilled 
over. It may be necessary to add 
water once or twice, and redistill ; 
then 50 cc. of a strong alkaline 
solution of permanganate of jiotash 
are added and distilled; the ammo- 
nia in the distillates: is estimated by 
Nesslerising."' Mr. Wauklyu 
gives the following figures as yield- 
ed by a genuine tea: — 

_ , Mgrrns. 

Free Ammonia, ' y-28 

Albuminoid Ammonia,... 0*43 

, 0*71 

lOOjmgrms, of genuine tea, se«t to 
the writer*by Dr. Shortt, of Madras, 
yielded total ammonia *81. We only 
require a few hundred determina- 


tions of ammonia in this way, to 
have some guide to the variations 
met with in all kinds of tea ; this 
would afford far more information 
than an ordinary combustion. 

Determination of Tannin, — The 
methods proposed for the determina- 
tion of tannin are very numerous. 
Three only, however, require any 
notice here — viz,^ the gelatine pro- 
cess, Mr. Alienas acetate of lead 
process, and Lowenthal’s process. 

(1.) By Gelatine, — Tliebest pro- 
cess by gelatine is decidedly that 
which dispenses with the drying 
and weighing of the precipitate, 
A solution of gelatine is carefully 
made by first soaking the gelatine 
in cold water for twelve hours, then 
raising the beat to 100° 0., by 
placing the bottle on the water-bath 
(the strength should be about 8 per 
cent.),^and finally about *8 per cent, 
of alum should be added. A por- 
tion of the solution thus prepared 
is put into an alkalimeter flask 
Schuster^s), and carefully weighed. 
A solution containing a known 
quantity of tannin is now titrated 
with the gelatine until a precipitate 
no longer occurs : the flask is re- 
weiglied, and the loss shows approxi- 
mately the strength of the solution. 
One or two more exact determina- 
tions will be required to get the 
correct value. It is necessary to 
allow the precipitate now and then 
to settle, and a few drops of the 
supernatant fluid should be placed 
on a watch-glass, to which a drop of 
gelatine may be added, aud thus the 
point of saturatibn ascertained. The 
tanniil in a (leeoction of tea is, of 
course, estimated on precisely similar 
principles. 

(2.) Mr, Allen'* s Lead Process,^ 
A filtered solution of lead acetate 5 
per cent., a solution of 5 mgrms. of 
pot. ferrideyanide, 5 cc. of strong 
ammonia water, and 5 cc. of pure 
wate^ and lastly, solution of pure 
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tannin (*1 per cent.) are required. 
The process essentially depends upon 
the precipitation of tannin by lead 
acetate/ and using ammoniaeal pot. 
ferrideyanide as an indicator. The 
latter agent strikes a pink colour 
with tannin. The solution is stan- 
darised by taking a known volume 
of the lead solution, and dropping 
in the tannin liquid until a small 
portion filtfered gives a pink colour 
with the indicator. 

Tea is tested in a precisely similar 
manner. Mr. Alienas method is 
tolerably speedy and accurate; the 
writer has, however, found the final 
reaction somewhat difficult to ob- 
serve. 

(3.) LotoenthaVs process , — Up to 
the present time tin's method (ori- 
ginally worked out for barks) is the 
best we possess’; it depends on tlie 
oxidation by permanganate, and in- 
digo is used as an indicator. It not 
alone gives us the tannin, but the 
amount of other astringent matters 
as well. The following solutions 
are required : — 

(1.) A solution of potass, per- 
manganate, T333 grms. per litre. 

(3 ) Precipitated indigo, 5 grms, 
per liti^. 

(3.) Dilute sulphuric acid (1:3). 

(4.) A solution of gelatine, 25 
grms. to litre, saturated with table- 
salt.* 

(5.) A saturated solution of pure 
salt, containing 25 cc. of sulphuric, 
or 50 cc. of hydrochloric acid per 
litre. 

The analysis, as applied* to the 
determination of tafinin in barks, is 
performed thus: — 10 grms., 6ay, of 
sumach are taken and exhausted by 
boiling with water, and the solution 
made up to 1 litre; of tins infusion 

• Ldwenthal prepares the solution by steeping 
26 grms, of the finest Oolog^ne ^luo in cold water 
over night; it is then melt^ on the water-bath, 
saturated with NaCl, and made up to 1 litre 
with saturated NaCi solution, filtered, and kept 
well corked. ^ 


10 cc. are mixed with 75 cc. of 
water, 25 cc. of the indigo solution 
added, and 10 cc. of the dilute sul- 
phuric acid. The permanganate 
solution is run drop by drop from 
tbe burette with constant stirring, 
till the blue color changes to yellow, 
when ttie amount of permanganate 
used is noted (:i?). The same pro- 
cess is repeated with indigo and 
sulphuric acid, and the amount read 
off (y) ; subtracting y from 
total astringent matters. The per- 
manganate oxidises both tannin and 
indigo, but the tannin being the 
easier to oxidise is consumed first. 
In order to obtain accurate results, the 
proportion of indigo should be such 
as to require about twice the quan- 
tity of permanganate which would 
be consumed by the tannin alone. 
Thus, if indigo alone requires 10 cc. 
of permanganate to decolorise it, the 
indigo and tannin together must not^ 
take more than about 15 cc. ; if it 
does so, the tannin must bo diluted 
accordingly. Tbe total astringent 
matters being known, the next step 
is to throw the tannin out, and esti- 
mate the gallic acid and impurities, 
100 CO. of the infusion are mixed 
with 50 cc. of the salted gelatine 
infusion ; after stirring, 100 cc, of 
the salt acid solution are added, and 
the mixture allowed to stand for 
twelve liours. It is then filtered, 
and an aliquot part of the filtrate is 
oxidised by permanganate and indi- 
go, as before, 

Lbweuthal gives the following 
example; 10 grins, of sumach were 
boiled in 750 cc., and after cooling 
made up to one litre 


10 CO. of sumachs Forman ffanate. 

infusion - Cconsumed, 

CC. of mdigol > 

16 6 

solutiou, ...J 


Ditto, repeated, 

16*5 


,831 

50 cc. of indigo solution alon^, 

> 

13-3 

Total permanganate for 20 cc. 

199 

of sumach, 
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(2.) 60 cc. filtrate froia'^ 

the gelatiue, ... Lonsumod, 11-2 
26 cc imUgo sola- ( 

i>icto, ... repeated, 11*1 

223 

60 cc. indigo alone, 13*2 

Gallic acid and impuritios, ... . 9*1 

Deducting* 9*1 cc. from 19*9 cc. 
equals 10*8 cc. as permanganate, 
equivalent to the tannin of 20 cc. of 
sumach infusion, or 0*2 grms. of dry 
sumach. It is well to ascertain the 
value of the permanganate solution 
by oxalic acid, adopting the num- 
bers given by Neubauer and Oser — 
t/iz,y that 0-063 oxalic acid is equal 
to 0'04il57 gallo-taunic, and *062355 
quorcitannic acids. Should it be 
preferred to use tannin, the purest 
commercial tannin must bo preci- 
pitated by lead, the precipitate freed 
from lead in the usual way, and the 
solution of pure tauuiu then eva- 
• porated to complete dryness, and a 
solution of convenient strength 
made. Tlie process requires but 
little modification to be applicable 
to tea. 

The amount of tannin in genuine 
teas seems to he variable, the lowest 
number being apparently about 8 
per cent., whilst Mr. Wigner, as 
example of very astringent teas, 
gives the following : — 

Per cent. 


Moyone Young Hyson, 39 0 

Very choice Assam, 33 0 

Indian Young Jtvson, 39 0 

Assam tea t'roni Hr. M’^amara's 
garden, ... 277 

Caper, mixed, 42*3 


Exhausted tea leaves yield from 
2 to 4 per cent, of tannin, A tea 
giving only 6 or 7 per cent, of 
tannin is to be regarded as suspi- 
cious, but care must he taken not 
to rely upon any single indication. 

TAe"^ KiiracL — The extract^ is a 
measuT*e of the soluble matter in tea. 
.Peligot exliau^ted the leaves and theiji 
redided them, and thus estimated the 


soluble matter by difference. Wank- 
lyn, however, has proposed a more 
rapid and convenient method. It 
consists in taking 10 grms. of tea, 
and boiling with 500 cc. of water, 
the flask being adapted to a Liebig^s 
condenser. When 50 cc. are distilled 
over, the process is stopped, and the 
50 CO. returned to the flask; 50*3 
grms. of the hot strained liquid are 
then weighed out and evaporated to 
dryness. Wigner boils with a ver- 
tical condenser for an hour, and finds 
that 1 per cent, strength yields the 
most constant results. Perhaps, on 
the whole, the best process is the 
following Place one part of tea in 
100 of water, boil for one hour with 
a vertical condenser, and then take 
an aliquot part of the filtered liquid 
for evaporation. In every case the 
time occupied in boiling, and the 
strengih, should be mentioned in 
I’eporting, for two analysts operating 
by different methods may differ as 
much as 6 or 8 percent.— the soluble 
matter not being entirely removed for 
a very long time. Since the sul>- 
stances that are at once dissolved are 
really those upon which its commer- 
cial value depends, it is a question 
whether it would not be better^ simply 
to pour boiling water on the leaves, 
let the infusion stand for one hour, 
and then estimate the extract, calling 
it extract of hifusion. 

Any addition of exhausted leaves 
lowers the j erceutage of extract. 
The following are some determina- 
tions of extract : — 

* Por cent Analysed by 

Java te^, dried, • ... 36 ’2 Peligot 

„ not dried, ... 32 7 

Pokoo, ordinary, dry, ... 41 '5 

„ imdried, 380 

Gunpowder, dry, ... 619 

„ uudried, ... 48 5 

dry, ... 46-9 

,, undriod, ... 60*2 

Moyooo Qunpowdor, ... 40 7 Wi 

393 
38*6 
379 
33 3 
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Imperial, dry, 

, , not dried, 

„ not dried, 

Hyson, dry, 

„ not dried, 

„ skin, dry, 

„ not dried, 

Congou, 

„ dried, 

„ bon, 

„ „ dried, 


Caper, dried, 

„ not dried. 


Assam, dried, 

,, not dried, ,,, 

fi ••• ••• 

Hyson, ... 

Moyone Young ITyson, ... 
Tea direct from China, 
dry, 

Tea direct from China, 


Per cent, 
43-1 
39 6 
47-9 
410 
47-7 
43-8 
43 5 
398 
36-8 
409 
407 
45 0 
33-0 
29 8 
29 8 
20-2 
201 
39 3 
35-8 
379 
37 7 
321 
300 
45‘4 
41 7 
33 3 
3H-8 
41*8 


iknalysed by 
Peligot. 


Wigner. 


Wigner. 


Wauklyn. 


dry, ... 40*2 

Tea direct from China, 


dry, 

41 2 

A. Wynter 
niyth. 

Indian ten, dry, 

33-9 1 

,, ... ... 

43-8 

Wigner. 

Broken Indian, 

43-4 


Indian Souchong, 

32*5 


Scented Orange Pekoe, ... 

34*2 

if 

Manuna, line. 

37*0 

ij 

Himalayan tea, 

38-6 

Wanklyn. 

$9 

354 

if 


Since the extract cf genuine tea 
appears 'to vary from 26 per cent, up 
to more than 40 per cent., it is un- 
fortunately of no very great value 
for purposes of estimation. Tlie 
extract, after being weighed, is burnt 
up to an ash, whicli will always be 
found to be heavy, rich in alkaline 
salts, and varying usually from 4 to 
7 percent. 

The Ask . — The percentage of total 
ash is taken by bu*rnpig\ip 1 to 5 
grms. of the tea in a platinum* dish. 
The leaves readily ignite, and the 
operation may take place at a very 
low temperature, so that there is, with 
care, very little volatilisation of 
chlorides. The comparative compo- 
sition of the ash of fresh and of 


exhausted tea leaves is shown ia tlie 
following table 



The asli on being cooled and 
weighed, is next boiled up with a 
little water, the soluble portioi^, fil- 
tered from the insoluble, and washed 
in the ordinary way. The filtrate 
is evaporated to dryness, very gently 
ignited, and returned in percentage 
as soluble ash. * The insoluble por- 
tion is next treated with acid, and 
the remaining sand dried, ignited, 
and weighed. The alkalinity of the 
soluble portion should also be taken^ 
and may be returned as potash. This 
simple examination of the aslj, con- 
suming very little time, gives, toler- 
ably well all the information afforded 
Ijy a complete and exhaustive analy- 
sis. The following table shows a few 




606 1*04 











1?EA ADULTERATIOIirS. 


( 33 ) 


TEA ADULTERATIONS. 


All these teas, altlK^iigh imported 
in this state, are evidently mixed 
with sand to a considerable extent. 

Determination of Gum , — If it is 
necessary to determine tho gum in 
tea, as sometimes liapj)ens, tho 
aqueous decoction should be evapo- 
rated nearly to an extract, and the 
residue treated with methylated 
spirit, filtered, and washed with the 
sf)irit Tho gum is dissolved off the 
filter by the aid of hot water, and 
the solution evaporated to dryness, 
and weiglied ; it is then ignited to 
an ash, and the mineral deducted 
from the total weight. 

General llemew of the Adultera^ 
lions of Tea , — Tho most frequent are 
certainly the addition of sand, 
generally strongly impregnated with 
iron, the addition of foreign and ex- 
hausted leaves, and the Addition of 
astringent principles, such as calechu, 
&c. All these adulterations must 
take place abroad, there being no 
evidence that a single hundredweight 
of tea has been tampered with in 
England, — the blame may lie with 
the home-tradeis, but proof is 
wanting. On the other hand, it not 
unfrequently happens that cargoes 
of tea recovered from sunk vessels, 
or teas damaged in some other way, 
are sold and blended by wholesale 
manufacturers witli those that are 
genuine. Such samples contain 
usually an excess of salt, and show 
more or less evidence of tho addition 
of exhausted leaves. 

The facing of tea is rapidly de- 
creasing. There has been •much 
dispute as to whether this is t 9 be 
considered an adulteration or not ; a 
thin film of graphite, or any other 
harmless substance, in such quanti- 
ty as to add no appreciable weight, 
can hardly be called adulteration. 
Each case, however, must be judged 
of by its merits. A small addition 
of such a substance as catechu^ to 
impart astringeucy, is probably fre- 


quent, and difficult of detection* 
Any amount present, to the extent 
of 3 per cent, or over, is shown by 
precipitating an infusion of the tea 
with a slight excess of neutral lead 
acetate, filtering, and adding a little 
dilute fierric chloride solution. If 
catechu be present there is a bright- 
green colour, and ultimately a pre- 
cipitate of a greyish-green colour. 
The same infusion filtered from tho 
lead precipitate gives a copious pre- 
cipitate with argentic nitrate. Mr. 
Allen has pointed out the advantage 
of his lead process in cases of adul- 
teration with catechu, and it is self- 
evident ; for catechuic acids possess 
a precipitating power so widely differ- 
ent from that of tannin, that, if 
reckoned as tannin, there are always 
anomalous results, indicating a much 
higher astringency than could 
possibly exist, — a sample of 
brown catechu examined in this 
way, and reckoned as tannin, gives 
tho paradoxical number of 11 per 
cent. 

Soluble iron salts, alkaline carbo- 
nates, and other substances, are 
stated to be occasionally added, but 
no conviction relative to these 
appears to be on record. The solu- 
ble iron salts may, of course, be 
dissolved from the tea leaves by a 
little cold dilute acetic acid, and tho 
liquid tested in the usual way ; there 
is then no confusion between the 
iron naturally present and that 
added. 


Adulteration op Chinese Green Teas. 

When, as bus been frequently the cise, 
we haye referred to tho adulteratioti of China 
teas, vre have been met by many in the London 
trade with denial, as it was their interest to 
bolster up that of which they could make the 
most looney. Even the public afialysea 
occasionally made failed to convindb tho 
“trade.** We now learn that* a Erench 
cl^-mist has discovered, not only pluinhagn ia 
Chinese green teas, but Prussian blue 
and Kaliu (finest Chiuese ola;). 
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Tea Leaves. 

By a. Wynteb Blytu, F.O.S. 


T HAVE been lately examining tea leaves, 
with a view of obtaining some chetnioal 
test, either pecaliar to them or, at all events, 
restricted to the Theine” prodiicinj; 
plants. The result of my experiments has 
been the establishment of a process of 
^reat simplicity which will enable anyone 
in a few minutes to pronounce whether 
the merest fratjment of a plant belont's to 
the “Tlieine” class or not. The procedure 
is based upon the well-ascertained fact that, 
the alkaloid, already alluded to, is distri- 
buted in the woody tissue, the bark, tho 
fitem, the leaf, the flower, in short, in all 
parts of a Theine** plant, and this is the 
more especially true in the case of the vari- 
ous species of Then. Now this Theine*' 
has some very characteristic properties ; 
thp most useful of these for my present 
purpose are that it commences to sublime 
at the comparatively low temperature of 
10l°C. ; that it sublimes from organic sub- 
stances in a perfect pure crystalline state; 
that the crystals have a very definite, easily 
recotjnisabie form, and th.it a of a 
millisrnimme is distinctly seen, and may 
be identified by the aid of the microscope. 
The details of the process I use are as 
follows : — 

(1.) The leaf or frajrment, if it is de- 
pired to examine it subsequently by the 
microscope, is boiled in a very small quan- 
tity of water, say a cubic centimetre, and 
the little decoction is transferred to a watch 
jjlass, a minute quantity of calcined masf- 
iiesia added and the whole evaporated nearly 
to dryness on the water bath ; the extract 
is next transferred to the surface of a thin 
circular disc of microscopic covering glass, 
which is covered with a second circular 
disc of thin glass, the whole forming what 
I will call “the subliming celT’ — the sub- 
liming cell is placed on tho surface of an 
iron plate which carries a cup of mercury 
in which is inserted a thermometer, and 
the plate i.s fitted in the ordinary way to a 
retort stand. This method of sublimation, 
in all its essential features, is identical 
with the one proposed and employed years 
ago by Dr. Guy. On beating the iron 
plate, first moisture is given olf and con- 
denses on the cover of the sublimin g cell, 
and this cover may be removed and replaced 
by a second. In a very short time after 
it has become dry, a light mist is seen on 
the upper disc, and this mist the microscope 
resolves into beautifully distinct crvstalH 
of theine — they may be identified as 
“ theine” by ro-subliming when it will be 


found they will rise to the upper disc as 
about the temperature of lOl^^G. The sub- 
liming temperature of the extract itself is 
rather variable; tho, c.xtract should ba 
heated, if no mist or crystals become visible, 
up teas high as 226°C, and, if still no 
crystals are obtained, the substance most 
certainly contains no “ theine.” In all my 
experiments I have always obtained a sub- 
limate from genuine product” derived from 
tea or colTeo below 200^0. 

(2.) The substance is boiled and treated 
with magnesia as before, the solution cooled, 
a bit of dialysing parchment folded and 
cut into a miniature filter form, and placed 
in a glass tube, which, as very small quan- 
tities arc being dealt with, need be no big- 
ger than a thimble, or a porcelain crucible 
may be used, which, being always at hand, 
will perhaps bo more convenient than any- 
thing else. The solution is then, by this 
little dialysing apparatus which I need not 
further detail, dialysed for twelve hours, 
a yellow colcairing matter and theine are 
found on the outer liquid ; a microscopic 
examination of this liqiiid, when evaporated 
down, will readily discover crystals of 
theine. As in the former case, the frag- 
ments of the leaf itself is uninjured, and 
can be put to any supplementary examina- 
tion desired. 

(3.) The leaf is boiled for a minute or 
two in a watch glass with a little water, 
a portion of magnesia equal in bulk is add- 
ed, and tho whole liealed to boiling and thus 
rapidly evaporated down to aegood-size 
drop, this drop containing yellow colouring 
matter ; magnesia and theine is poured on 
to one of the thin discs of glass already 
mentioned, and then evaporated nearly to 
dryness on the subliming plate. When it 
approaches dryness tho “subliming coll’* 
!.«< cOl^lpleted by tho circle of glass and cover, 
and in thi.s way a sublimate is readily 
obtained. If the substance is derived from 
a theine-producing plant, a distinct subli- 
mate of theine will be the result. The 
leaves, etc , of the tea plant also yield, 
without any preparation whatever, scanty 
sublimates of theine, and coffee gives up 
a very large proportion of alkaloid, below 
110®C., but at all events in the case of tea 
it is most certain to operate with magnesia 
as described. I may here remark, that if 
a small quantity, say a gramme, of finely- 
powdered tea be placed between two watch 
glasses and heated in the water bath in the 
usual way, on removing the upper glass, at 
the bad of au hour or so, all rouud, but 
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within, the ed^e, crystals of ** theine” canbe 
discovered by the microscope. It is then 
evident that in the ordinary way of taking 
the hygroscopic moisture of tea there is 
some loss of theine, hut this is, I think, 
too small to be regarded in mere technical 
processes. I should also add that the addi- 
tion of magnesia to a decoction of tea or 
coflee for the purpose of dialysis is not 
sibsolutely essential, since theine (somewhat 
scantily) dialyses without the addition of 
any re-agent. 7ho main objection to the 
processes I have given is their extreme 
delicacy ; any speck of a tea leaf, which is 
easily visible to the naked eye, will yield 
its inlinitesimal group of crystals to the 
cover of the subliming cell, lienee, in the 
examination of a foreign leaf, any frag- 
ment of genuine tea meclianicall}^ adhering 
to it may give rise to error. It must, how- 
ever, be borne in mind that a great many 
leaves in the vegetable kingdom will yield, 
by appropriate treatment, micro* chemical 
evidence as definite as that of tea, and the 
time may come when a large proportion 
of minute vegetable products v^ill be idt*n- 
titied, not alone by tlie shape of they’ sto- 
mata, their epidermal appendages, or the 
structure of their ultimate vesicles, hut 
by isolating their acids, tlndr glueosidos, 
or their alkaloids, and evolving a micros- 
copical corpus delicti from a milligrainmo 
of crude material. 

Quaniitice Determination of Theine . — 
Struck with the ease and purity with which 
theine sublimed, it was but natural that 
I should attempt to work out a quantitive 
method of^^iiblimation. I believe I have 
been successful, and, according to my own 
repeated experiments, the process I give 
hero is both quick and accurate. 

A quantity, not less than one gramme, 
or more than two grammes of either tea 
or cotfee in its undiied state, is as finely 
powdered as possible, and treated in a ilask 
of 70 c. c. of water; the flask is attached 
to a reversed Liebig's condenser, and the 
liquid boiled for one hour, the decoction, 
including the powdered substance, is trans- 
ferred to a porcelain dish, about Jho same 
weight of calcined magnesia, as the sub- 
Btanco originally taken is added, and* the 
whole evaporated down to nearly dryness; 
the powdery extract is now transferred to 
the iron subliming plate already" spoken of 
and covered with a tared glass funnel, the 
edge of which must be accurately ground, 
and the tube of which must bo several 
inches long. The substance should form a 
very thin equal layer within the circle of 
the funnel, which may be easily accrAi- 
plished by a series of geutio taps, The 


heat at first should not exceed 11()°C., then, 
when the substance appears thorougbly dr}^ 
it may bo gradually raised to 200°C, and 
towards the latter stages up to 220°0. If 
the heating has been properly regulated, 
there will be no distillation of empyreu- 
matic products, hut the alkaloid sublimes, 
in the cool^art of the funnel, in a compact 
coating, cone-shaped, of beautifully [white 
silky crystals. In order to ascertain when 
the sublimation is complete, the tared fun- 
nel may be cooled and weighed at intervals, 
or a series of tared funnels may be kept 
on hand, and changed until no more theine 
is extracted. The funnel, as well as the 
theine, as may he expected, at the end of the 
process is perfectly dry, and the increase of 
weight is theine, pure and simple. By the 
method des(;iibed I have made numerous 
determinations of theine, and have after- 
wards digested the powder remaining for 
24 hours in etlier, but have failed to oblaih 
any crystalline product. I therefore believe 
that the whole of the alkaloid is sublimed, 
and that t)ie results, with care, are accurate, 
From one or two grammes may be con- 
sidered by some too small a quantity for 
an accurate assay ; and if so, there is no 
reason why very much larger weight should 
not be used ; indeed, tlie process is well 
adapted for working on a large scale, and, 
if there ever should be any great demand 
for tlie alkaloid, would probably be em- 
ployed. There is yet another micro-chemi- 
cal test which belongs to pyrology; and 
that is the presence of manganese in the 
ash of tea. The ash of a single leaf will 
give a distinct green inanganate of soda 
bead, and unfortunately for our purposes, 
so will the ash of a great many other leaves ; 
but since I have never found any tea leaf 
without maiiganese, if it should happen 
tliat a leaf in tea would not respond to this 
test, I should consider it conclusive evideuco 
of a foreign leaf. 


Tub Usk of Leaves. 

Ip roots arc important as the plant months, 
leaves arc no less so as the lungs and diges- 
tive organs. The vigor of the flower and seed, 
the success of the cutting, or of moving, all 
are connected with what the leaves have done 
or are doing. 

Fluid gathered from the ground and gasea 
from the air are changed inside the l(*af into 
the living food of the plant, and the disasters 
from cutLing kitchen garden crops till they aro 
weakenea past use, edearing away leaves fi\ the 
flower garden whilst yet green, and the miser- 
able condition of drawing-room plants, are 
often just so many examples of what eonu a of 
cutting off food, or tho power of forming it. 
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Ti»ko a leaf and tear it. It is made of thin 
skin outside, green granular substance inside, 
vfitli fibrous 'veins usually in a net-work. Un- 
der the microscope these parts all show as made 
np of separate bludders or cells, as in tb« figure 
of a piece of the leaf of Sweet William mag- 
nified ; those of the skin flat and colourless, 
with occasional small openings amongst them 
(A) ; those of the green granular mass round- 
ish and loosely packed together ; whilst 
the spindle-shaped and long cells or vessela 
forming the tough fibres of the veins (0) ; and 
leaf-stem give support to the leaf, and connec- 


tion with the bark and inner pari of the stem. 

Here» is the living machinery ; fluid with tbo 
plant food in soliiiion flows to it from the root ; 
gas is imbibed tlirough tlie thin outer coat from 
tbo air, and, under tbo influence of sunlight, 
colouring matter is formed in the green cells, 
and starch and the various matters that build 
up the plant structures are formed or deposited, 
M'hilst the spare moisture from the fluid con- 
stantly bringing in tbo supplies from llie root 
is given up by evaporation through the skin. — 
Gardener's Chronicle, 


The rROPERTiES OF Tea. 


A POUND of the best ten, according to 
an analysis recently made, contains the 
following ingredients 

Ounces. Grains. 


Water 

T«heine 

Caseine 

Aromatic oil 

Gum 

Sugar 

Pat 

'I'annic acid 
Woody fibre 
^Mineral matter 
In ans'wer 


to the 


0 
0 
2 
0 
2 
0 
0 
4 
3 
0 

question 


350 

210 

J75 

52 

385 

211 

280 

87 

87 

350 

whether 


theine produces wakefulness, we answer 
lictm the best authorities, No. 

Tbo clfect of theine upon the system is 
a calming one, producing u sense of re- 


pose. 

We stated in a former article that theine 
supplied to the system that which was 
lost to it by fatigue. In looking up the 
authorities we find that there is a sub- 
stance in the flesh or muscles of animals 
wliich is called kreatinine, the chemical 
properties of which are very similar to 
tliose of theine. An analysis of the two 
show that they contain : — 

Carbon. I^itrogen. Hydrogen. Oxygen. 
Theine ... 8 iJ 6 3 

Xreaiinine 8 3 7 2 

It is claimed “that those substfaices 
are most agrccablb to the system as 
food, which most nearly resemble tlie com- 
pouT\ds that form the tissues of the body’’, 
while those act as poisons whose composi- 
tions are most dilferent from that of the 
tissues, on which the life of the body 
depends.’' 

Those who have made the matter a study 
inform us that the sub-stanco in the mus- 
cles known as kreatinine is diminitibed by 
fatigue. * 

As theine and kreatinine are chemically 
about one aud the same thing, the theory 


is acceptable that the theine in tea supplies 
that which is lost to the system through 
fatigue. 

The property which is called cafTein© 
in coflee is the same as theine. 

It is also found that theine and quinine 
are similar. By*^ analysis these substaijcee 
are shown to contain the same proportions 
of carbon, nitrogen, hydrogen, and oxygen, 
and as it i^. well known that quinine is 
about, the only remedy’^ for intermittent 
fevers and ague, one can readily under- 
stand why it is that tea is so soothing and 
beneficial to one who is feverish, tired, and 
debilitated, and while we cannot s.ay that 
tea will cure fever and ague, wo certainly 
believe it acts as a preventative. 

The question is often asked, — Will tea 
make one nervous ? One or two cups of 
tea made moderately strong will not make 
any one nervous, but if taken in excess, it 
will. Tea experts who are tastitjg allj fhiy 
for the purpose of testing teas, are made 
exceedingly nervous. 

Tea, like liquors and drugs, when taken 
in a uiodoraie quantity^ will produce one 
effect, but if taken in a large quantity’, 
will produce just the contrary effect. 

The m(ist important component parts of 
tea are theine, the volatile oil, and tannic 
acids, 

Tlie volatile oil gives to tea its flavour. 
AVe have not been able to find any cbemi- 
cal analy,viis of this oil. The effect it has 
upon, the systfm is to produce wakefulness. 
It is stated by those w’ho have made tlieso 
subjects a special study that this volatile 
oil acts upon the system in the same uian- 
uer that digitalis — foxglove — does. 

“ When foxglove is given there is great 
anxiety w’ith palpitation of the heart, and 
unless given in poisonous doses, inability 
to sleep.” It is a well-known fact that 
Green tea will produce these effects upon 
Boiika pcisous, when Black teas will not. 
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In a former article we explained tbo 
diflerence between Green and Black tea. 
The fermentation that the Black tea jjoes 
throup^h destroys to a great extent this 
volatile oil, or ratlier we should say, 
changes its character, not only in its effect 
upon the system, but in the flavour it pro- 
duces in the tea. We say that a Green 
tea has a fine flavour, also that a Congou has 
a fine fliivonr, but they are totally unlike. 

The flavour in tea is produced by this 
volatile oil. 

We knov^ of no better illustration of the 
effect that fermentation has upon plants 
than that of tobacco. A tobacco that is 
poorly cured, not sweated enough, will, 
when smoked in a pipe, bite the tongue, 
and will produce dizziness, but when well 
cured it has a smooth, rich, oily flavour. 
The volatile oil is still there, but its cha- 
racter is changed. 

About one-fourth of the chemical pro- 
perties of tea is tannic acid or tannin. 

Tannin is a powerful astringent; it is 
this that puckers up the mouth when one 
is chewing the tea. As to whether tannin 
assists digestion or not is a* mooted ques- 
tion. The old saying that “ one 

man’s meat is anotlier’s poison,” will apply 
to this question. Some persons find that 
when eating or after eating, if they drink 
tea it has a soothing effect, but if they 
drink coffee instead of tea they get nerv- 
ous and their food does not digest. As 
there is no tannin in cofTce, it stands to 
reason that tannin must have some influ- 
ence upon tlie digestive organs. 

Tea should be drunk while eating, or 
soon atfer a meal. 

Some authorities claim that there is nou- 
rishment in tea ; others say that there is 
not, hut that tea consumes food ; others 
afTirm that it assists digestion. But any- 
one who has been troubled with dyspepsia 
and has consulted several physicians knows 
that digestion is a subject upon which 
“ doctors will disagree.” 

This we know by experience, that tast- 
ing tea upon an empty stoimudi is injuri- 
ous, producing a sense of weakness in the 
fitomach the same as though duo had fasted 
a long time. ‘ * 

In making tea, a sufficient quantity 
fihould be made at the first drawing. Tlie 
custom of filling the teapot the second 
time is not right, as the Iheiiie, which is 
easily soluble in hot water, will be in the 
first drawing, hut will not he in the second, 
and those supplied from the second draw- 
ing will not get the most beneficial part 
of the tea, but will liave a decoctmi^ com- 
posed chiefly of tauuin. 


^ Tea should not be boiled, as tlie volatile 
oil will escape with the steam, and a much 
larger proportion of the tannic acid is ex- 
tracted, makitig the effusion bitter. 

The best way to make tea is to have an 
eartheiiwaro tea-pot, wliich should bo 
placed over the fire until it is hot ; then 
put the dry tea in the pot. After being 
allowc(> to stand for a few minutes pour 
in the boiling water. The water should 
be freshly boiled, and should be allowed 
to boil full two minutes before it is poured 
upon the tea. After drawing from seven 
to ten minutes in the tea-pot it is at the 
best point for drinking. 


Analysis of Tea Asil 

Tnp. quantity of ash in air-dried tea is 
about 5‘63.* 


An analysis of the ash of Himalayan 
tea by Zolier gives the following com- 


position : — 



• 

Potash 


*t« 

39*22 

Soda ... 

• t • 

••• 

•65 

Alaguesia 

• •• 


6 '47 

Lime 

• • • 


4 24 

Oxide of iron 

• •• 


4-38 

Protoxide of manganese 


1-03 

Pho.^^pliorio acid 


* • • 

14*55 

Sulphuric acid 

... 

•*« 

... 

Chlorine 

... 

... 

*81 

Silica 

... 

••• 

4*35 

Carbonic acid 

... 

• t • 

24*30 

100-00 


This analysis is especially important, 
inasmuch as the tea which furnished the 
ash was of guaranteed purity. The 
peculiarity of the ash of tea, and where 
it differs from that of coffee or cocoa, is in 
its containing about 1 per cent, manga- 
nese . — Ceylon Observer, 


Names of different sorts of 
Tea. 

The Meanixo of the wobos Pekoe, 
SouciioNO, Congou, &c. 

Pete. —Is frotn the Chinese Pai-hao, 
while down or hair, because made from 
young spring leaf-buds while there is still 
down upon them. 

Souchong . — Is from Seuo-chung — Little 
sprouts. 

Congou . — Is a corruption of Kuiig-fou— 
Labour, 

He-Chun— fair spring. 

Young Y"u-cliieu — before the 

rains. * 

* An appreciably larger percontago of ash would 
indicate inferior tea. 
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PARAGUAY TEA. 


Yerba Mate, or Taraguay Tea. 


Terba Mate is a proiiiict wUich, although it 
doc)8 not ontur into conimcrcoj do** 

Burvos notice from its oxteusive consumption 
in many of tho South American States. In 
the former edition of tho work ful^ details 
Were given of the mode of collecting and 
preparing the leaves, &c., and it is therefore 
only necessary now to give a more abridged 
description. The Ycrba Mate is obtained from 
Bomc species of holly, which have been well 
described by Mr. J. Miers in a paper on the 
history of tho Mate plant, in the * Transactions 
of the Linncan Society.* * Ho shows that 
besides the Ilex Taragiuiriensis, St. llil., tliere 
are several other species and varieties employ- 
ed. Hr. H. Demessey also published a good 
account of it in his ‘History, Physical, Bco- 
nomic, and Political, of Paraguay,’ two vols., 
Hachette, Paris, 1865. The portion relating 
to Mate or Paraguay tea was also published 
as a separate treatise, with illustrations, 
during tlie Paris lixhibition, 1867, by 
Houchard-IIuzard. Robertson, in liia ‘ Letters 
on Paraguay,’ Loudon, 1839, vol. ii., p. 134, 
gives some interesting details, but it is unneces- 
sary to go back to loriner years, I prefer to 
give the present aspect of the trade. 

In their wild state the trees are about the 
aize of orange trees. The trunk is about 2 to 
3 feet in circumference, and has a smooth 
whitish bark, and the boughs, wliich resemble 
those of the laurel, are leafy and tufted. Tho 
leaves arc evergreen, and when full grown 
are about 4 inches long, thick, glossy, and 
fi'enatc at the edges, of a dark-green colour 
above, and paler underneath. The flowers 
are small and white, growing in clusters. 
The berries are red, very smooth, and similar 
to the Christmas holly. The leaves of this 
Jlex yield the same bitter principle, theine, 
wliich is found in the Chinese tea plant. 
Although the former may nut afford so much 
of the agreeable narcotic oil as the latter, 
in consequence of the careless and primitive 
maimer iu which they are collected and pre- 
p ired for use, yet they produije a most agree- 
able and refreshing beverage, which forms the 
staple drink of the South American republics. 

As fur buck as the seventeenth century the 
Yerba Mate was commouly drunk througbout 
the state of Paraguay. There can be little 
doubt but that the aboriginal Indians taught 
the use of this tea to their .Spanish coTiquer* 
ors, and the early Je.suit missionaries planted 
great numbers of the tree before their expul- 
sion, since which time its cultivation has been 
neglected. The expedidons to collect and 
prepare it^ start from Assuncion, the capital, 

4.0 tho YerJ>a groves, a distance of 200 m^cs, 
pud are generuljy composed of forty to fifty 
ersons mounted on mules having with them' 


♦Also in* Antifils nrid Magazine of ^Natural Uis- 
ld61, jNo, xivxi, p. 361#. 


other mules and bullocks. On reaching a loca» 
lity where the trees are abundant, wigwams 
are erected and the taiacua constructed. This 
consists of clearing a small space of ground, 
tho soil of which is then beaten down 
with heavy mallets until it becomes 
quite hard and level ; at Ihe four 

corners of this space sticks are driven 
into the ground, from which a sort of net 
made from strips of hide is 8tret\)hed, a fire 
is kindled beneath, and the leaves on the 
boughs, as they are brought in from the 
Burroimding forests, are scorched by being 
placed on tho net, cavo being taken that no 
ignition takes place. The scorched leaves and 
small twigs are then pulverized into a coarse 
powder by means of a rude wooden mill, and 
frequently stamped with blocks into dust, 
after which process they are ready to bo 
weighed and put up into packages for export. 
Half a bullock’s hide in a green state is used to 
form a kind of sack to hold the tea, being first 
sewn up at the sides. The tea is then pressed 
down until it is quite full, the mouth is sewn 
lip, and the package, which usually weighs 
from 200lbt. to 250lb8., is left to dry and 
tighten in the sun for a few days, until it be- 
comes as hard and impervious as a stone. Such 
a mode of collection and preparation is indeed 
primitive, . and the twigs impart a woody 
flavour to the tea, otherwise very agreeable. 

In Paragua)' this tree combines, as it were, 
the properties of cultivated and wild plants. 
Indigenous to the country, the tree forma 
entire forests called “ Ycrbaleci,” in the central, 
eastern, and northern regions of the republic. 
Tho Jesuits, having formed vast plantations of 
it round their residencies, these hav# conti- 
nued, and their produce forms in what ore still 
called the IMissioiies, the principal article of 
commerce at the present day. The Govern- 
ment monopoly of the sale of Yerba, and a 
heavy duty imposed upon its export, formed 
at one period the principal source of revenue 
in ParngJiay. 

There appears to be a considerable differ- 
ence in the quality and estimation of the Mute, 
according to the locality from which it is 
derived; whether this arises from tlie differ- 
ence of th^' plant or mode of preparation 
does not appeart, 

That of Paragua^y is the most bitter and 
aromatic of all, and the most esteemed ; it 
yields four times the quantity of infusion that 
the Mate of tho Missiones or of Paranngna 
does. Hence, although dearer in price, it 
is the most economic. A coarse kind is made 
in Parana, Brazil, from the leaves alone, and 
these being iiripulverized, are used iu the 
same way as Oiinese tea. 

At first Europeans do not like Mat6, it 
having a herby and somewhat bitter taste, 
hut among the inhabitants of South American 
flutes it IS ft much prized article of luxury' 
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and necessity, and is the first thing offered 
by them to their visitors ; indeed their tables 
are rarely seen unoccupied by it ; and the 
“ gftucho” of the plains will travel on horse- 
back for weeks, asking no better faro than, 
dried beef washed down by copious draughts 
of Mate, Tho demand being great and increas- 
ing, there is unfortunately continually going 
on a rapid destruction of tho tree, Tho 
Jesuits foreseeing this, started largo planta- 
tions in Paraguay, and at their branch mis- 
sions in the provinces of Parana and St. 
Pedro do Rio Grande, some of which still 
exist and furnssh tho best tea made ; and of 
late years some of the landowners, sensible of 
the snort-sighted policy pursued, have establish- 
ed many plantations with the best results, 
as the quality of the tea improves with tho 
cultivation of tho trees. 

It is difficult to get at any consecutive or 
reliable returns for the entir(i traffic in this 
commodity, the prodtiction of which is carried 
on in such a desultory and rude manner, 
and extends over so vast an area of wild 
country. A careful consultation of tho 
official returns of the several republics and of 
Brazil, as well as British Consular reports, 
enables me, however, to Tnak(3 an approximate 
estimate of tho trade and consujjiption. 

Forty thousand arrobas (or 10,000 cwts..) 
Were imported into the Argentine itcpublic 
in 1870. In the next two years tho consump- 
tion was as follows in the Argentine Confo- 
denition : — 


BescripU'oii. 

1871 

1872 


lbs. 

lbs. 

Parngnay Yerba 

260,000 

3,3o6.000 

Rraziiiaa „ 

17,688,000 

23,000,000 

Tota> 

17,948,000 

26,862,000 


The total consumption of Yerba in the 
Argentine Ropuhlio in 187- thus averaged 13 
lbs. per head of the population, against 2lbs. of 
coffee, and only ilb. of tea. AlU)getlier nearly 
27,000,00011)3. appear to have been consumed 
in the Uepublic during that one year. • Sur- 
prising as this amount is at first sight, it is 
cxplnined by the fact that Yerba constitutes 
the only vegetable nourishraeut of many 
classes of the community. In the ntral dis- 
tricts, ns well as the smaller towns, this herb 
is considered a regular form of dit't, and not, 
like tea in England, a mertf accompviiment 
of the breakfast table. The method of manu- 
facture is to mix ordinary sugar with the 
decoction of Yerba until a thick syrup is 
produced, wlien it is ready for drinking. 
Probably the nourishing qualities attributed 
to the herb by the natives are derived from 
this mixture of saccharine matter. As might 
bave been expected from the prevalence of 
this practice, the annual consumption of sugar 
in the Argentine Republic is enormous^ In 
1872 uo less than 20,000, OOOlbs. of coarse 


sugar were imported. Refined degoriptions 
amounted to more than 22,000, OOOlbs,, al- 
though a duty of 20 per cent, ad valorem had 
to bo paid. Viewing the extreme popularity 
of Yerba in South America, it seems strange 
that it has not yet been introduced into 
Europe, as an addition to the food supply. 

In 1851 the exports from Paraguay were 
85,67G arrobas ; in 1860, 174,238 arrobas. 
In time iff peace there is annually exported 
Yerba Mate to the value of about 200,000/., 
chiefly to Buenos Ayres. The exports in the 
throe years ending 1863 averaged 4,600,000 
lbs. per annum. 

In 185G it was estimated that 6,000 persona 
were employed in preparing Mate in tho 
Brazilian missions. It is for the most part 
sent by carts to Itaguy, a small town on tho 
banks of the Uruguay, and from there goes 
by water to the River Plate. In the year 
ending June 1858, 2,650, OOOlbs. were shipped 
from that port. At Montevideo the Brazilian 
Mato is preferred to that from Paraguay. 

About 400,000 arrrobas (100,000 cwts.j* aro 
produced annually in Parana, where it is indi- 
genous j the finer kind is exported to La 
Plata, the coarser goes to Gliili. Jn 1854 thcro 
was imported into Ciiili 144.703 arrobas. 

The official value in Brazil was 13.v. lO^f. 
per cwt. in 1853, and 29,9. 7d. per cwt. in 
IS.'iO; in 1858 it fetched 32.v. id. ; in 1863 it 
fell to 215. 10(7. per cwt. The exports of Yerba 
Mate to foreign countries from Brazil have 
gone on increasing from 181,365 arrobas in 
1841 to 605,179 arrobas. in 1863. 

From Porto Alegre 83,840 arrobas were 
shipped in 1862-63, and from Uruguay 27,445 
arrobas ; there used to be as much shipped 
from that port as 97,000 arrobas. From Para- 
nagiia 404,829 arrobas were exported in 
1862-63, Thus the shipments from these three 
ports in the year ending 1863 amounted to 
129.028 cwts. In 1865 the total shipments 
from Brazil to the neighbouring States exceeded 
250,000 cwts. In 1872 the quantity was 
somewhat less, 200,000 cwts., valued at 
251,000/. 

The following show the exports and value 
ft’om Brazil : — 


Year. 

Quantity. 

Value. 


lbs* 

£ 

1864 

in,,»>63,329 

137,306 

186.'» 

15,403,899 

80,575 

1866 

22,781,6?5 

147,844 

18H7 

23,370,334 

172,104 

1868 

28,862,460 

221,105 


Chili is said to taka now about 40,000 
arrobas, and Peru 100,000 yeaily. 

It might be worth while to atteppt the 
ifitrodaictioii and acclimatization of so useful 
and ornamental a tree in some of our British 
Colonics, such as Queensland and ^atal, where 
the climate is somewhat similar to Paraguay. 
Looking at tho use of its leaves, wo see no 
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reason ^hy it should not be cultivated vrith 
remunerative profits. 

Such a valuable plant, doubtless, is worth 
the attention of some colonial planters, and 
■with a careful collection of leaves only, and 
a better method of dryinj^; them, the tea would 
be rendered both grateful and palatable. But 


we have been so much accustomed to tea 
leaves being curled up and not powdered to 
dust, that possibly some prejudice might exist 
against using it in the form of powder, 
although the infusion is thereby^ very readily 
made. — Simmond'a Tropical Agriculture, 


C(5ffee-leaf Tea. 


Mr. Henry Cottam, of Ceylon, 
writing to the Agricultural Society, 
recently, refers to endeavours which 
are being made to manufacture and 
introduce what is termed “ Coftee-leaf 
tea.” He says: — 

One great advantage coffee-leaf tea 
would have over ordinary tea is, that instead 
of having a tendency to create nervousness, 
it contains strengthening properties ; this 
fact was eiulorsed by a Medical Journal, 
and quoted by Public Opinion as recently 
as a month ago. 

We fancy, however, that a consider- 
able education of the palate would be 
necessary before a demand set in for 
this new manufacture, if the following 
report from Messrs. J. Thomas & Co* 
correctly represents its merits:— 

“ Bold, irregular polished, black Sou* 
chong leaf, full, strong, nasty flavour, 
unsaleable. We doubt if this tea would 
be saleable, having a very common dis* 
agreeable flavour.*" 

Tea planters will be under no anxiety 
as to the probable effect of competi- 
tion from this new staple ; but as 
some of the curious may like to un- 
derstand the process of preparation 
and manufacture, we append the 
following description : — 

Coffee Tea as manufactured in Ceylon by Mr, 
Henry Cottam, 

The best time to gather the leaf is after a 
few days’ rain, to insure the young tip leaves 
of the “ suckers’* on the coffee bushes being 
sappy and suitable for mailipulation. 

The leaves most auitable are the first pair at 
the head, which are usually of a golden copper 
colour, soft, and require very little withering ; 
this discovery was male through my being 
enabled to make as good a sample of black tea 
the same day as leaf was gathered. 

However the leaf seemed none the worse for 
one night of withering. 

Coffee-feaf, unlike young tea-leaf, will not 
roll without breaking into small particles ; 
fortunately wo hit upon a plan of panning the 
leaf fur a few minutes; the result wa.s, it 
became sticky and rolled without breaking. 
Thu 1 ooosidored half the buttle, aud with 


the assistance of my bungalow servants suc- 
ceeded in making about two pounds of good 
tea out of about four pounds of green leaf. 

In addition to careful rolling, we fermented it 
in balls for half an hour ; this I considered 
sufficient, as the temperature of the house 
we used was over 80®. 

Both under the process of rolling and fer- 
menting, it presented tho appearance of good 
India tea, and during roasting gave forth a 
flavour or odour far more pleasant. 

Six branches of work are necessary — 

1. Gathering in baskets. 

2. Withering in the shade. 

3. Panning for a few minutes. 

4. Rolling until thoroughly wet in its own 
brown coloured sap. 

5. Fcrruentjng according to temperature. 

6. Roasting over a slow charcoal fire on per- 
forated tray, and turned occasionally until 
crisp and black. When packing care should 
be taken not to use boxes or bottles which 
have previously contained strong smelling 
articles, for, like ordinary tea, coffee- leaf tea 
will imbibe impurities and get damp unless 
air-tight, consequently losing both strength 
and flavour. 


I AGREE with what you say about coffi?e- 
leaf tea, though I think it ^scarcely 
merits the term ‘‘ unpalatable,** for it is 
quite drinkable enough, but on the wholo 
it is ft poor wishy-washy sort of stuff, 
lacking both the aroma of the berry and 
the delicate flavour of the real tea, and 
cannot compete with either as matters at 
pres ent stand. I am not surprised at Dr, 
Shortt*s tea being pronounced unpalatable, 
for, if I remember aright, the Doctor 
suggests, in that valuable repository his 
“ Handbook on Coffee,’* that the planter 
should gatlmi* the old yellow leaves that 
fall from the coifeo in the autumn and 
turn tliem into coftee-leaf tea. I should 
just like to see tho Doctor drinka cup 
of such tea, made from old leaves collected 
from drains and roadsides. The Doctor 
further says that coffee tea might be sold 
for 4 annas a pound, and that at this rate 
hospitals and poor-houses would be glad 
to get it. But how can it be sold for 
4 annas a pound? It has to go throuhg 
the HiWio processes as the other tea, and at 
the lowest calculation it cost 4 annas per 
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poand for the pickio^ and curing 
alone. T® realize any profit, no tea can be 
sold for less than 8 annas a pound. I myself 
would go further and say that, if you 
cannot manipulate to fetch one rupee a 
pound, your best plan would be to give up 
the business altogether. To suppose that 
in yeavB when the coffee does not bear, 
a harvest of leaves could be got of it 
without injuring the trees for the follow- 
ing year’s coffee crop is to suppose non- 
sense. To get the proper sort of leaves of 
tlie coffee in qyaantities worth picking, the 
system of pruning would have to be 
entirely changed. At present we prune coffee 
to give blossom, and tea to give leaf. 
Properly pruned coffee could not give 
enough youug leaves to pay picking them, 
and properly pruned tea should not yield 
any blossom or seed. As a curiosity, I 


may mention that I have myself made tea 
from coffee blossom, and the blossom tea 
I thought quite equal to any tea that ever 
I tasted. This, however, might ho a fancy 
of mine; but a friend who enjoyed it 
with me thought it to very good, and 
preferred to it the real te&."^Corre8jpondent, 
Madras Times, 

AnotAie substitute for tea is also 
announced, this time, from England. It 
is obtained from a shrub acclimatized iu 
Great Britain — the Chimonanthus fra* 
grans, a native of- China and Japan, 
introduced a century ago. If people in 
England have been a century in discover- 
ing the properties of this plant, there need 
not be much alarm felt, in face of the 
enormous present and certain future pro- 
duction of the genuine article. 


METHOD OF COOKING TEA 

And of Tea-drinking in Cashmere and Turkestan. 


We are indebted to Diwan Pandit 
Maiipbul, C.S.I., for the following account 
of the various processes of infusion and 
decoction of tea in the above countries. 
He was sent by Sir John Lawrence in 
1867, and travelled, disguised as a mahor 
jan, through them ; and the result of his 
investigations was so important that he 
was decorated with the companionship of 
the Star of India on his return. 

Cashmere,-^'Q\iicr tea (Cha Tulch). 
Boiled in a tinned copper pot to strong 
decoction, and while boiling, ‘ Phuli’ (Red 
Potiish, fiAind in Balh, a district of Ladak,) 
* Bidian katai’ (Chinese aniseed), and a 
little salt are added. It is then poured 
into a tea-pot of brass, or copper tin-lined, 
and from thence into toa-cups. The lower 
class use ordinary stoneware cups ; the 
higher, fine porcelain tea-cups, the latter 
using what is known as the Russian tea- 
pot. The tea may be also made in ‘ Cha 
Jos’ (kettle and tea-pot combined), and 
poured direct into cups. This tea is used 
after meals, more particularly after the 
early morning repast, ivhich consists of 
plain or butte»* biscuit and this tea. • 

Churned Tea^ prepared as above, and 
afterwards regularly churned with milk. 
This beverage is highly prized, and used 
chiefly in entertaining visitors; and wo 
have no doubt the Cashmere ladies vent 
their grievances to sympathetic ears, dis- 
cuss their bonnets and their babies, and 
talk scandal over this cup, in much the 
same way as their English sisters ^ver 
‘ five o’clock tea.' 


Cream Tea Vumah Cha'— 
Turkestan),) also occasionally met with in 
Cashmere, For this only Black Tea is 
used. The tea is boiled in a tinned cop- 
per pot, and a much stronger decoction 
made than of ordinary tea, the colour 
being heightened by spoonfuls being lifted 
out of the pot while boiling, aud let fall 
into it again. Cream is added to this tea, 
either while boiling or after it has been 
poured into a tea-pot. From the tea-pot it is 
poured into cups. This tea is used in Tur- 
kestan in the morning only, bits of bread 
being soaked into it aud then eaten. 

Bitter Tea ('Seen Cha’). At other 
times the Turkestan is use green tea in- 
fused after the English method, but only 
allowed to stand about four minutes. The 
lighter the colour of the infusion the more 
highly the tea is valued ; indeed, green 
tea giving a reddish liquor is not esteemed 
at all. This tea is prepared only in a 
Russian tea-pot, and reckoned a great 
luxury. Every man who makes any pre- 
tensions to respectability keeps a Russian 
tea-set. 

In Turkestan the spent tea-leaves are 
chewed after meals iu the same way as 
‘ pan’ (betel) is in India. This is called 
* sharama’ (residue), and is considered to 
have much the same effect as the cacoa-leaf 
of South America to enable one to stand 
much ^fatigue on a journey, &c., with very 
little food. Sir Robert ChristiscAi, the 
great Edinburgh medical profestjor, reports 
wonderful results from the use of this leaf 
bv students out botauiziutr. 
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BLIGHT. 

There is perhaps no subject of more serious importance to the tea 
planter than that of blight. Come in whatever form it may, it means very 
often the ruin of his hopes, and the extent of the money lost Which the 
industry has suffered in the past few years from red spider and other pests 
renders it a matter of astonishment that proprietors have been content to 
sit down quietly under tfce infliction instead of long ere this having 
organized a searching and thorough scientific investigation into the evil. 

The Agricultural Society made some slight attempt in the direction, 
but broke down for want of funds, being unable, therefore, to procure from 
England, as they had desired, a skilled entomologist. Government have 
since promised aid in the matter, but it has never gone beyond the stage 
of promise ; and so probably the matter will remain, and our knowledge 
of the cause and cure of blights and pests will remain also as it is. 

As far as we have been able to stir up discussion, and elicit informa- 
tion on the subject, we have painstakingly done so ; and we trust that the 
following articles, papers, opinions, and selections here gathered together 
oh this most important question of Blights will prove of much value. 
The addition to this section of the Cyclopaedia, of the colored plates will 
enable planters to identify the forms of blight prevailing in their district, 
or to describe others. 

TEA BLIGHTS AND PESTS. 

By S, E. Peal. 

For some years after this Industry It is unfortunately true that, in 
was started, blights do not seem to the long run, a serious enemy is 
have been serious, or to have attracted likely to arise : larger areas being 
much attention. As cultivation in- covered by a particular shrub give 
creased, it was but natural that the to its natural enemies unusual oppor- 
enemiesof the plant should gradually tunities for propagation. Again, the 
assert themselves, and eventually the power of adaptation to var;f ing sur- 
lied Spider^^ became known. - roundings is a fundamental item in 
Blister Bliglit subsequently ap- natural selection” or origin of 
peared, and still later Tea Bug,” the new varieties, and any insect that, 
latter causing, in some places, serious in the constant struggle for life, can 
loss, and spreading rapidly. adapt itself to Tea,” would flourish 

Some few years after, the little at our expense, 
green fly,^^ called also the Mosquito Few plants have but one enemy 
Blight and Tea Aphis, developed ex- (naturally) ; generally there are 
tensively : the Orange Beetle also several, — some attacking the foliage, 
attracted attention. flower, seed, stem, or root; and out 

Caterpillar and Borer were known of the myriads of insects inhabiting 
some little time before, but like the these warm jungles, it would be 
case-making grubs of Psijcliidm that little short of a miracle if no7ie could 
eat leaves and shoots, were less serious gradually adapt themselves to tea. 
pests# Tea proves to be no exception With regard to blights that are 
to the rule, — that where an/ plant now common, they may be divided 
is largely cultivated, an enemy will into two classes— insects and fun- 
eventually appear ; and the steady gt^ds. Roughly speaking (if we ex- 
increase in several k^^ds of blights elude the locust), insect blights are 
becomes yearl/ of moA' importance easy or diflScult to treat according to 
to us. * the si^e of the insect There are 
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«(x or seven kinds of insect blight 
known, of which three are serious, in 
order of size, and inversely of des- 
tructiveness : they run much as 
below*:— 1st, Caterpillar; 2nd, Borer; 
3fd, Orange Beetle ; 4th, several kinds 
of grubs, building “ cases 6tli, Tea 
Bug ; 6th, a smaller insect of the 
same group, as yet unnamed; 7tb, 
Bed Spider. 

1 propose to take these in turn, 
and, as far as I am able, to describe 
each, and indicate treatment where 
possible. 

— Caterpillar is perhaps not 
only the largest but the most obvious 
and harmless of all. It is of a dark 
brownish color, 2 to 2^ inches long, 
attacks the foliage only, is gregarious 
to a remarkable degree ; it will com- 
pletely strip a bush in a short time, 
leaving only the stems, and is hence 
easily detected, and clustering natur- 
ally, is easily caught. Where at all 
common, Caterpillars can be collect- 
ed by children, in small cuhU or 
gurraha^ and half a inaund of cater- 
pillars per day can be collected by 
five or six children. 

The butterfly or moth is about an 
inch and a quarter across the wings, 
and . of a dark drab color, destitute 
of markings. 

I do ,11 ot believe that this , pest 
could ever become serious ; the indi- 
viduals are large, are easily caught, 
and do not greatly damage a tree ; 
temporary loss of foliage is the limit. 

In some years they are rare ; in 
others more plentiful; may be. to 
some extent influenced by climate. 

There is one thing in our favour— 
the probable natural cure is not far 
off. Most birds eat Oaterpiil|irs of 
sorts, and any bird that can so far 
“ adapt itseir’ as to eat \!hem, would 
find an open tea garden a fine hunt- 
ing ground. 

' *lnd — ‘^The Borer” is a semi-trans- 
parent red or crimson caterpillar, 
14 to 2 inches long, that bores or 
eats out the pith of a stem. It is 
unlike the former pests, inasmuch 
as, 1st, it works internally or <>it 
of sight; 2nd, is solitary; 3rd, gene- 


rally not seen tUl some damage has 
been done. 

Its presence is generally known 
by all the leaves on a stem or bush 
drooping, turning red, and dying. 

The Borer seems to be hatched 
outside of, and subsequently enters 
the stem^ a hole is always detected 
from which it works upwards or 
downwards. It causes far more 
damage in proportion than cater- 
pillar; each individual, ere killed, 
generally destroying a plant, tree, or 
branch. It is fortunate that they 
are not found in large numbers. 
Preventive cure there seems none, 
and ail we can do is to carefully cut 
out and destroy every individual 
found ; but as a pest it stands more 
chances of causing us trouble. On 
the other hand, an insect that feeds 
only on pith, and kills each time the 
tree it feeds on, would naturally be 
widely scattered apart. 

3rd — Orange Beetle, the third on 
our list, is an instance where an 
insect originally used to feeding on 
other things, can gradually adapt 
itself to tea. This little pest is a 
true Beetle, has/aic#, (and not a pro- 
boscis) black head, bright orange 
hardish wing-cases, and true mem- 
branous wings underneath : six legs, 
black, and the under side whitish ; 
total length say three-eighths of au 
inch. Naturally it is a grass-eater, 
and may be found in considerable 
numbers where larger grasses abound 
in the open. It has a habit of 
alighting on tlie tips, and flies rather 
slowly, resting under the curved- 
over tips of “ ulu,” Imperata cglin^ 
drica (sun or thatching grass) ; these . 
insects are at timek found in threes 
and fours, and rest there in the 
little shade thus afforded. In attack- 
ing tea, they generally eat away 
portion of the green stem of the 
shoot that is just fit to pluck ; the 
shoot falls over, withers, dies, and 
turns black and dry. If this Beetle 
is at all common, considerable damage 
is done, and a garden or patdh of tea 
presents a brown, withered appear- 
auce. As the^portion enteu out of 
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each stem not large, n single Beetle 
pjnjr ruin half a dozen shoots as one 
inorning’a tvork ; and, as they are 
far more plentiful than either of the 
foregoing insects, they cause a greater 
amount of damage. Caterpillar eats 
the old leaf, and Borer the pith of a 
stem, but this little Beetle ^t once 
attacks the portion we require, f.a., 
the ** young shoots,** and these alone. 

The Orange Beetle, probably Dia- 
promorpha melanopus, is readily 
known from Nos. 5 and 6. It is a 
true Beetle, Cohoptera^ or hard 
wivg^casfd insect. In flying, the 
wing-cases are opened out at right 
angles to the body, and do not Ti- 
brate, like the pair of larger tnembra- 
nous wings that fold in under the 
others, when the insect alights. The 
wing-cases or elytra generally join in 
a straight line down the back. 

Cum K.— E ight or ten well-miule but- 
terfly nets, depth say 18 inches, and 
diameter of mouth one foot, ring or 
hoop of stout brass wire, bent, soldered 
and inserted in 4 feet light bamboo 
handles. These in the hands of as many 
smart boys will bring down the numbers 
very rapidly. If at all plentiful, a boy 
can easily “bag* *■ 300 beetles per hour, 
and where not much of a pest, I have 
taken several times myself at the rate 
of 250 per hour. A few days of this, 
and the nuisance will abate very per- 
ceptibly. 

it is more easily caught than most 
insects of this kind, as it flies pretty 
steadily and slowly ; 20 or so may be 
bagged ere the net need be emptied. 

4M. — There are a variety of insects 
that feed on tea leaves, and make little 
cocoons or cases out of the leaves or 
stems. 

They belong to the JPsifchidae, a 
sub-group of the Bombgcina, where- 
in the females are apterous, or have no 
wingSi and live in cases, one or two 
inches long, made of pieces of leaf, stem 
or grass. 1 have seen other varieties 
having; grass cases 4 inches long. In 
each, instance the particular variety 
adheres to the one material, and form, 
thus; — One that feeds on tea makes 
the case of small pieces on leaf, which 
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it also feeds on ; another makes its ease 
of stems only. These pests are at times 
very troublesome in places. 1 have never 
seen them at all general ; and, as they 
move very slowly, the females can be 
easily caught. They are not likely to 
do us serious damage. 

This closes the list, as far as I 
know it, of insect blights or pests that 
are not really of serious moment. We 
now come to the three that are of great 
importance, least of which perhaps we 
may rank the “Tea Bug,** — No. 6. 

This latter and the Tea Aphis^ 
No. 6, are insects nearly allied to each 
other. 

The Tea Bug has no jaws— only a 
sucker — belongs to the Hemiptera, 
wherein the wing-cases are half like 
wings, and used as such, and vibrate. 
Also, half the outer wing nearest its 
insertion is hardisb, and the tip is 
membranous. In folding the wings, 
they cross aich other; hence the winged 
bugs have a cross on their backs like 
an X , and are known from the Beetles 
at once, where the wing-cases join in 
a centre line like an I. 

The “ Tea Bug** is, when full grown, 
not unlike a large mosquito; when 
very young, it may, after some trouble, 
be seen running (often sideways) oa 
the young leaves and stems of tea — say 
it is less than oue-eighth of an inch 
long, and of pale green coloV. 

As it grows, it turns darker (tea- 
liquor color); and a pair of long 
antennsB are developed. 

Its presence may be known by the 
small brown punctures closely made 
in the younger leaves; and, as it grows, 
these punctures become larger and 
wider apart. If recently made, the 
spot is pale greenish brown, turning 
bright* ^nd then dark brown ; and 
wheq many are on one leaf, it gener- 
ally dies. Gventuallv the Bug turns 
to a deep black — head, legs, antennae, 
and thorax ; the abdomen to opaque 
white. It has a small spine on the 
back, like a drum-stick. The damage 
caused by this itisect is, I think, much 
greater (when it does appear) than all 
the previous ones together. 1 have 
sc% the greater portion of a large 
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garden BQ bad with it, that 85 Hcree 
of tbei worst part was heayilf pruoodf 
ia Julj» the Maqager quite aisbolie?- 
iieg th«t the blight” was caused by 
auy insect ; and it can quite upset an 
estimate to the extent of probably 30 
per cent, of outturn or more. 

Luckily it is not steadily increasing, 
but seems more or less influenced by 
elimate or season. |n one year it 
may be bad, and in the next hardly 
make head at all ; or it may shew in 
one part of a garden and not in 
another* 

Asa rule^ shade favours it; it is 
generally worse near the edges of 
tbrest, hoflas, or under large trees. 
The only aud nearest approach to 
cure that I know is the removal of 
all shade: at the same time 1 am 
aware that it is often bad in the open 
as well. This will hardly sound like 
a “ cure.” 

In this case I do not Relieve there 
is one, until the Bug’s naturfj enemy 
(and we may be certain it has one) 
makes head. Possibly to this cause 
we may attribute the fact that it is 
not now an universal and serious 
enemy, for it has everything in its 
favour— propagates rapidly, and can 
elude us like the mosquito, which we 
might equally in vaiu hope to exter- 
minate. 

The effects of the Bug on tea shoots, 
aud other detail, need hardly be gone 
into here; they are given more fully 
in the Journal of the Agricultural 
and Horticultural Society, Vol. IV, 
part 1, N. 8., wherein this blight and 
some of its effects are illustrated. 

The Hemipiera are, divided into 
two grou4)s, called the Heteropterc^'* 
or true Bugs, aud the “ Homopiera'' 
(that adso live by sucking), wherein the 
wings do not cross, bu( sUlnd up more 
or less on edge. This lattef group 
includes plant lice (Aphis), Cicada^ 
&c. To this group belongs our No. 
6, or the “ !Zfea Apkis^^ which is for 
several reasons a more serious enemy 
than any of the preceding. It is 
smaller, and propagates with such 
rapidity tlmt for many years it was a 
mystery to naturalists how '^such 


enormouB uumberB could be produced 
in so short a time. The fact is as 
follows, as regards Aphir generally : 
—In the autumn the perfect males 
and females fly about, and the latter 
lays 600 or 700 eggs in the cracks of 
the bark : in the ensuing spring 
these are hatched out and are all 
femaler, without wings. In 8 or 10 
days these are full grown ; and at 
once, without the intervention of a 
male, begin to lay, not eggs, but 
hosts of young Aphis, ready hatched! 
each of which in 8 or 10 days again 
repeats the above, and for some 8 or 
9 generations ! ! Towards autumn the 
last brood turns out mature males aud 
females, and the latter lay the eggs 
for the ensuing year. 

This is lively news you will say but 
in the main it is, 1 am afraid, true, 
and that this pest, of itself, is quite 
capable of exterminating tea as an 
industry. 

But tlie regular course of things in 
Nature again comes to our rescue. 
Not only are small insects much more 
subject to various changes of climate 
and season, but the more an insect 
propagates, the more certainly it 
encourages its enemy in turn, till the 
balance is restored. To this we must 
look, aud on this mainly rely. In all 
the smaller blights due to insects, we 
may slightly mitigate, but we cannot 
cure. 

To describe this J[pA«,when mature, 
it is from Jth to ^th of an inch long, 
and of a glistening pale green color. 
It is not easily caught, as it runs 
rapidly sideways, can jump to some 
distance, and flies quickly. 

Unless under a microscope, detail 
cannot be seen ;* but I may say it has 
six legs — the hinder pair longer than 
the otliers, covered with small spines, 
and more suiUible for jumping ; the 
head is large, and eyes prominent,— 
not unlike the head of a grasshopper. 
Wings four ; hinder pair irausparept, 
and extremely delicate ; the front pair 
seipi-transparent, and pale*^ green i 
body small, and extremity turned 
^ upwards, about half the length of the 
wings. . 
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The proboscis is shorter than in the 
Bug; and more tapered; antenn© 
about the length of the head. 

When young, it can hardly be dis- 
tinguished from a small Tea Bug, 
either in habit or appearance, wliich 
might have been expected, seeing that 
they are closely-allied forms, a| speci- 
fic distinctions always become more 
developed in the adult, and can hardly 
be traced at all in embryo, 

In attacking tea, the young leaves 
and stems alone are punctured ; 
growth becomes remarkably arrested ; 
the internodes or stem between the eyes 
becomes shortened; and the leaves 
present a paler dwarfed appearance. 
After a time they fall off, and the 
stunted bare little shoots proclaim 
the*blight at once. There is less 
mark left than by the Bug, and the 
effect is mainly to dwarf the growth 
and shrivel up the young shoots. I 
do not think that questions of ^^soil,” 
manure, have very much to do 
with either the cause or cure of these 
iment blights, though it probably has 
with fungoid ones. 

The climate has far more effect. 
A hot or cold, wet or dry, season will 
influence the propagation of an insect 
that feeds on a plant above ground, 
far more than the quality of soil or 
kind of manure. 

At the same time I may mention 
that this “ Tea Aphiis*^ is new to us 
at the eastern end of the Sibsagar 
District; it has come gradually from 
the west. It offers some peculiarities 
that perhaps may be made in the end 
to tell in our' favour. 

We now come to No. 7, the last, 
and least as far as size goes, but the 

greatest “ pest” of alh , the Bed 

Bpider. 

It is not only the oldest, but most 
universal of all our blights; proba- 
bly also it is one of the most widely- 
distributed of the insects, is known 
to range from the sea level to the 
regions of perpetual snow, and was 
seen by * Dr. Hooker on the Donkia 
pass at i 8,000 feet elevation. 

It properly belongs to the sub- , 
division of the spiders called ‘‘ Acari- 


dcB,” or Mites, that have the head, 
thorax, and abdomen all fused into 
one, (and of which the ticks are the 
carnivorous representatives.) The 
Bed Spider is oviparous, i e.,lay^ 

This pest generally shows in the 
open ill the early part of the season, 
and attacks only the older leaves, 
causing them to turn a reddish or cop- 
pery color. Considerable damage 
must be done to the tree, as growth 
often stops entirely for a mouth or 
so. This represents probably five 
flushes or more, as it will take some 
time ere the tea afterwards takes to 
flushing regularly, and possibly cur- 
tails profit to 20 per cent, or more on 
the one year’s operations — causing 
in some cases perhaps actual ios^. 
The insect itself is extrdUtely 
minute, barely seen by the eye, of a 
reddish pink color, has, like all spiders, 

8 legs, and spins an extremely fine, 
irregularly «laid web, which in misty " 
weather* can easily be seen on the 
upper surface of the leaves, and ic- 
neath which it runs about 

It is seen on all kinds of tea-^As- 
sam, Hybrid and China; and in hill or - 
plain gardens, it is equally a pest 
seemingly on any kind of soil,*— clay, 
loam, or sand. 

It does not, however, confine itself 
to tea, but is found ou the Bo^lm or 
Kodiirn, Nauclea kadamba. Whe- 
ther it came originally from it and 
took to tea, or has gone from the tea 
to the Boglni, I cannot say; hut it 
could be, perhaps, settled by aa ex-* 
aminatiou of Koddm trees in a 
province where there is no tea. 

The eggs are microscopic, small 
transparent red spheres, and deposited 
under the web ou the leaf, singly and 
not in clusfers* Like all spiders and 
mites, the skin is frequently shed, 
during growth. At first the egg is 
semi-transparent, and seems filled with 
red liquid ; gradually it turns paler 
and more opaque; a skin is shed, and 
it then shows (or before being shed) 
a single spine standing out , equal to 
a diameter of the egg. Again a skin 
is shed, aud the little mite is seen of 
itsnc^ally (egg) shape; ihe-casi off 



gkinB are white and scaly, and can be internal cure. Syringing with liquids is 
seen of all sizes. / possible ; but, I need hardly say, it is 

In feeding, the forceps are buried an expensive process in a climate where 
in the substance of the leaf, and the the trees are thorousjhly washed by 
cellular tissue and juices eaten or a deluge of rain so ofj^en. 
sucked out — each part so eaten turning 1 may also mention in passing that 
red ; — young leaf is not eaten. the heaviest rain experienced, if con- 

It is often supposed that the eggs tiuued •for nearly two days and nights, 
are laid in the ground : this, however, would seem a likely way of drowning 
is not the case ; some may fall off the tliem clean out ; but after it, I have 
leaves, but this group almost always gone out and found them as lively as 
lay them on leaves and bark ; and as ever. Drowning will not pay. 
these eggs are seen on the leaves of Heavy pruning, and destruction by 
tea in large numbers, we may safely fire of the pruniiigs and all the remain- 
infer that the Ked Spider is no excep- ing leaves, would probably be the most 
tion to the rule. likely way to destroy the eggs in the 

It is a singular fact that in a new cold season ; and any spiders left would 
clearance or garden, having plants, say fare badly for food. It is also the 
a year old, a single one may often be best time of year, as the manufactur- 
Been' "^attacked by spider, and none lag season is over, and work less 
visible after careful search anywhere pressing. It also would fit in as a 
else near within 500 yards or more. part of our regular routine, and not 
As this is not a rare phenomena, b® a new feature in our cultivation, 
it would at once point out the mode Tea is now ever green, apd hence 
of propagation, i.e.^ insect a^ney^ as favours the propagation on the foliage 
flies, bees, or beetles, Ac., the little till the next year ; but by imitating 
eggs adhering to their feet, and being a deciduous tree, we may possibly 
thus carried about. There is evidence cripple it. I purpose trying this on 
that in some of these cases they coiild a piece of tea land this cold season, 
%ot be carried by the wind ; indeed and deep hoe, as the prunings are 
^ the eggs are not so easily detached, or taken away, so as to bury or destroy 
so light as to be thus transported. If as many as possible of the spiders 
this can be, in any case, demonstrated^ or eggs that may fall off. Allowing 
a certain step is gained which may be some tea to get into jungle towards 
of futuA use. With regard to a cure the end of season, cutting it and the 
for this blight, there are probably trees down, and firing all, in say 
hundreds searching for one; some November, might, in places where 
“ are trying one thing, some another, spider is very bad indeed, be still 
and in- the end it m#y be found. Ad- better; the stumps would begin to 
ditions to the soil, however, are hardly shoot again in January, and by June 
likely to affect it ; any chemical added be fit to pluck, if not before. Birds 
thereto that would kill the spider that have nothing to do with spider,— 
lives on the juices would probably do directly at least ; so the gun is not 
for us also, and our industry. We to blame. If any Shing eats the spider, 
must seek an external ai^d not an it will be auothenVisec/, and notabird. 

Blights. 

The following contains selections from the correspondence which has 
passed on this subject : — 

I no not think that Mr. Peal has noticed struots its case of both leaves aifd small 
what may be called a blight for want of a twigs. It grows to a length of aBojat 
better name, which is unfortunately very inch ; and instead of attacking only the 
common on some gardens in Cacbar. is leaves of the tea plant, it attaches itself to 
'probably a larger species of the Fsyekidm the stems and lower branches, from which it 
iuttijj referjrsd to by Mr. Peal, and con* eats a^yay tbe^ark, when, of course, the 
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upper part of the plant attacked dies off* 
On aome jirardetis, at certain timea in the 
year* the injaiT caused by this larva is very 
^reat, and children are frequently employ- 
ed for daj^s together in picking them off 
the plants. « 

Another^ blight, which Mr. Peal has 
omitted to notice, is the Cricket, which is 
so common and destructive in Caclair. This 
iiigeet is about 1:^ inch in length when full 
grown, and lives in small burrows, some- 
times singly, sometimes two or three in 
one hole. The burrows frequently pene- 
trate to a great depth and where the 
Crickets are so numerous that it becomes 
necessary to dig them out (which some- 
times happens), the tunnels are followed a 
foot and a half or two feet, and even 
then not uncommonly without avail. The 
Cricket feeds on the young leaves of the 
young plants ; and to obtain these he cuts 
through the stem of the plant about three- 
quarters of. an inch from the ground, and 
then carries off the top to his hole, so that 
each meal which the insect makes causes 
a vacancy s and where they appear in any 
number, the destruction may be imagined. 
Thejr will cut through a stem as thick as a 
pencil without difficulty, and amongst 
small plants in a nursery they sometimes 
do incalculable miscbief. I have seen them 
attack an old garden, where they ate off the 
young shoots, and thus did a great deal of 
harm to the succeeding flushes ; but I have 
only once seen this occur. 

While so much interest* is absorbed in 
the ** Ked-Spider^' question, X am surprised 
to see that no one has put forward any cure 
for it, except indeed Mr. Sohrottky, who 
has, as far as lean judge, arrived at neither 
cause nor cure. In Cachar the custom is 
to make a tolerably stiff solution of clay, 
which, on a bright sunshiny day, is sprin- 
kled thickly over the leaves of the bushes 
attacked ; this dri€f8 very rapidly in the sun 
and the “ Jfted Spider” is dried up with it. 
After the first heavy shower both the clay 
and the spider will be found to have nearly, 
if not quite, disappeared. 

A recent issue of your paper contained 
an article headed “ Tea Blight by a Dar- 
jeeliug Planter” — in which the use of salt 
is recommended as a means of driving 
away some of the small insects which set- 
tle upon the tea plant. The author says 
** the salt was given at the rate of two 
marunds*an acre for each application^ and 
given four times daring the plucking sea- 
son,” Now as the commodity in question 
costs four annas a seer here, four times two, 
that is eight maunda nf it. gQ 


rupees; a pretty tidy expenditure 
for material onlv. And what does it cost 
to apply itP He might have told ns this, 
especially as he distinctly informs us that 
it does not effectually rid us of the insects. 
He says : ‘‘ It drives them away grandly for 
a time, but they come back again.” The 
same article also contains a suggestion for 
dusting the tea plant^i, first lightly and 
afterwards heavily with lime — anotheC 
rather expensive material in this district. 
Tlie author does not say how many mauuds 
of this he recommends to the acre. 


In the Indian Tea Gazette of 4ith July 
the article on Red Spider has attracted 
my attention. The subject has caused 
me much interest, as I have had 
opportunities of seeing the destruction in 
gardens adjoining mine. Mr. Sohrottky 
gives it as his opinion that the Red Spider 
is nothing more to the tea plant than the 
maggot is to putrefying animal matter— 
*• the same natural law governing both 
phenomena." Now I wish to make this a 
matter of enouiry. and shall be glad if yon 
or any of your readers solve the probleUi 
for me. * It is well known that the appear- 
anoe of the Red Spider in one garden, and 
Dot reaching to the adjoining gardens, has 
been a puzzle to many, and might be 
accounted for if Mr. Schrottky's opinion 
is correct, that the cause arises from a 
eculiar condition of the sap in the plant ; 
eirce a natural supposition is. that the 
plant is sick ; it must therefore be nursed 
up — the medicine to be the particular 
chemical, animal or vegetable manures 
known to practical gardeners as Sonducive 
to the health of plants. But this is the 
problem. A neighbouring garden has been 
picked for years, and no manure or other 
nourishing food been administered to the 
plants, and when the Red Spider showed 
Itself, on this garden, Mr. Schrottky’s 
opinion might be right in this instance 
(poverty of blood, as medical men Rcknov(- 
ledge, conduces to ailments ;) but now the 
neighbouring gardens, which have been 
treated with no more consideration for the 
health of *i;he plants, esoapr ; and Bed 
Spider^ ie found unmercifully exhauiting 
the plants of a garden which for years 
has received all the high cultivation so 
strongly recommended by Mr. Schrotthy. 
What lesson are we to draw from tliis re- 
sult F Is it the same P I believe medical men 
allow, that poverty of blood, or too high 
a state of blooj, engender the same 
diseases ; and is that poor or too rtoh 
sap4n a tea bush cause the appearance of 
the Red Spider F I doubt it. 
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Another fMiszle to me this yeat bee been 
wbat I only oooe before remarked in 1873 
or 1874 (unfortunately, I did not make a 
note of the year), when, after the usual 
firaainj^ and {^atheriug of the first crop, 
the leaf buds, just at its etpandinfif for the 
•eoond orop (from some atmospberiQ cause, 
I believe) stopped growth by a sadden 
check, and the leaves turned hard and not fit 
for picking. Some of us began re-pruning, 
some picking off the old leares, to promote 
growth, bat by none of these experiments 
aid I find a benefit; and it was fully six 
weeks before the natural flush came on, and 
the sap in the plants began to act. This 
year 1 have had to deal with the same phe- 
nomena. I remark that, in the letter 
above-mentioned, some one advocates late 
runing. This in my case this year would 
ave been ruinous, tor I believe ha j I not 

f runed when 1 did in January and February, 
would not have been able to gather the 
heavy crop I had at the beginning of the 
season. 

It is a well-known fact, that every plant, 
—nay more, every living thin^ under the 
sun— is liable to be affected by wifld and 
weather; and in consequence, I imagine 
that the tea plant is subject to he attacked 
by Bed Spider, as in any other plant by 
other pests. The Bed Spider and blight 
are both brought on, I should say, through 
iudden changes in the weather, — of ex- 
cessive moisture or drought, as the case 
may be ; and I can’t fancy that the fault 
lies simply in '^soil, sub-soil, or class of 
plant cultivated.*' 

For instance ; — This appears to be a 
season iu which plantations in the North- 
Eastern district of India, which lie pretty 
nearly in the same latitude as each other, 
viz,, Assam, Oachar, and Darjeeling, have 
suffered more or less from the above. Now, 
if planters in either of these districts are 
in the habit of keeping a memo, of the 
state of the weather, on referring to their 
books, 1 shouldn’t be at all surprised to find 
that they tallied pretty correctly with 
regard to haviug experienced, at tbs same 
time almost, daring the past csld season, 
a continuance of severe, cold, Vet ** gloomy** 
weather, accompanied by ** Easterly 
ixnnds^** (This is when the mischief is 
done.) 

Should such weather again be expe- 
rienced, I ■ would strongly recommend 
that cold ash he sprinkled over the 
loaves of^ the plant** It is a sure prevent- 
ative, and I have found it * to be the best 
thing in arresting the progress of 
pest. It must bo done, however, in the 


proper time ; sis;, during the weather aboHjW 
alluded to ; and it must also be remember- 
ed, that doing a thing by halves it one 
thing; to do it properly is another ; ana 
a third, to over do it. 

My opinion is, that blight by Bed Spider, 
at least in the Darjeeling Terai, is simply 
caused by hard plucking with very taw 
eultiyatim (i,e., plucking as hard as 
possible,) and neglecting in the meantime 
to supply the plant with proper food, in 
thes^pe of good manure, alter destroying 
half its life by tearing away nearly all 
its lungs (the leaves) daring seven or eight 
months of the year, and then, instead of 
giving the plants a good rest and plenty 
of /ood, and assisting it to recover iU 
former strength, as soon as the plant hat, 
through sheer weakness, stopped flushing 
set to work and out off, 1 mean hacked o£ 
as roughly as possible, all its young wood 
(and called this operation pruning,) ^oe 
up, as deep as you can, so as to effectively 
expose to the sun all the unfortunate plant's 
surrounding soil, worry it in every possible 
way, and don't give it a moment's rest ; 
and can you wonder then at Bed Spider P ' 
advice to proprietors and managers is 

Cultivate your gardens better. 

PInok the plants according to their 
strength, and supply each plant witj^ pro- 
per manure, and give it sufficient rest ; and 
this, in my opinion, is the only way to keep 
Red Spider away from your gardens, and 
so of coarse to make tea pay as it should. 

1 HiYA studied this subject long and 
closely ; cures will hardly be offered or nil, 
where the value is so great ; but I know 
of none so far, nor do I think a ** cure** at 
ail likely. 

I have shewn the eggs to several ; they 
are on the leaves separately, and not in 
nests — are microscopic, and in millions* 
If water could kill the spiders, some of our 
showers should. After 6 hours* coutioooai 
deluge I have gone out expecting to find 
all forcibly washed off; but no: all thora 
and lively as ever. Tjiey live under a web t 
hardly seen but in dewy morn. 

I CAJS vouch for one property in this 
district, which received os high oaltivation 
as it is possible to give. By high ooiti* 
vation I mean the garden was well and 
thoroughly hoed four times between 
J anuary and May, and scarcely a weed 
was to J>e seen on any part of the gkrdeiig 
and the parts most affected by the Spider 
bad been most carefnlly looked after, and 
each plant individually manured }^y 
prepared cattle ^anure, I think this ii 
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a »uf!icidnt refaUtion of that th»oi j, I 
carefaltj watched the movementa the: 
spider this year. I had plenty of it, for 
in a large portion of my garden it was 
easier to courtt the green bashes than the 
red ones. I will now give you the result 
of my observations, trusting that they may 
iead to some practical results, which may 
tend, if not altogether, to rid os of this 
increasing pest, at least to lessen it in 
some way. 

In the first place, I noticed the spider 
commenced on the garden first pruned, 
and seemed to attack each garden in the 
order it was pruned. 

Secondly , — The garden, most attacked, 
had the largest quantity of hlidnji shoots. 

Thirdly spider seemed to travel 
from east to west. I noticed this parti, 
oularly here. Now, as I am not either a 
practical gardener, a botanist or entomolo. 

I am unable to draw a scientific 
reason from my own observations. I only 
hope that some others may be able to do so, 

‘ and be induced kindly to come forward and 
help the planting community generally. 

There are one or two questions I should 
like to ask. 

\8t , — Is the spider the cause or the effect P 
That is to say, does the spider attack a 
▼igorqus healthy plant and thus check its 
growth and vigour ; or, is it the natural 
sequence of the plant being in a weakened 
state by heavy plucking and pruning P 
2ndly . — Is the spider a parasite? 

What becomes of the spider 
after it has committed its ravages P 

1 confess I atn utterly at a loss to ao* 
count for it in any way. 

Perhaps some of your readers may be 
interested to hear of yet another pest iu 
Assam. 

Lately part of my garden was taken 
possession of by many thousands of lo- 
custs, apparently the same as those I hare 
seen in flights in the hills of the North- 
West; the^r averaged about 2 inches in 
length, bodies red and black, wings drab, 
double pair like beetl|^8. 

These insects did not feed on the tea 
(this is known), but they seemed to prefer 
the bushes to live upon, and they did a 
considerable amount of damage by walk- 
ing over and apparently mouthing the 
young leaves, which, wherever the locust 
touched them, turned black and curled up. 

Some deep pruned tea was seriouaiy 
oheakdd by this. 

w« are very much obliged to Mr. S. J. 

E. Peal for his description of the various 
Wights. There are eeyqjrai other insecU 


very pro Villen t in some gardinisi one Mndl 
brought ^ notice by the ^ Darjeeling ; 
News,'* and another a caterpillar that eata 
between the two skins of the leaf, oausitig 
first a brown round patch in old leaf, which 
afterwards gradually extends to the wbWe 
leaf. But before proceeding, we ought 
to have some definition of the #ord 
Blight. 

Blight embraces a vast number of 
minute insecU which come from no per- 
ceptible cause, and which are found pre- 
valent mostly in spring when the wind 
blows from the East, and the weather un 
moist and foggy. It is a great pity 
that Mr. Schrottky never went to Assam, 
ns it would have given the public greater 
confidence in him. 

Le^ us hear wliat Mackenzie's famous 
book of 6,000 recipes, revised by an 
American Physician, says upon Mildew, 
Rust and Smut in Wheat. ** 1st edition, 
1829. copyright secured in 1829” “ AU 

the different disorders are generally accom- 
panied by insects, which animalculse, 
oy many people who take the cause for 
the effect, are considered, though without 
the leidit foundation, as the authors of the 
mischief that follows. Their appearance, 
however, may justly be attributed to the 
diseased state of the plant, for wherever 
putrefaction takes place, either in animal 
or vegetable substances, the presence of 
these insects will never be found wanting." 

Again, " blight originates from moist 
or foggy weather and from hoarfrost, the 
effects of which, when expelled by a hot 
sun, are first discernible on the straw." 
Many persons are astonished cthat blight 
should very often be found in very young 
plants, and suppose that, because they are 
^oung, they can have no disease. Of coarse 
it is scarcely to be credited that young 
plants should be more unhealthy than old 
plants. But in the old style seed was so 
carelessly sown to save expense, that one 
could scarcely credit that any native could 
sow so badly. Hut this is done by edu.» 
eated Europeans ; the soil is scarcely 
dng-^perhaps hoed three inches deep, and 
the sower believes he has dog six 
inches. The ^eed is then chucked on to 
the land almost in heaps-— I say so, for 
each seed is touched by three or four 
others. Then a* trench, called a path, is 
dug, and the earth from it thrown on to 
the seed. The seeds, being close to one 
another, quickly germinate, and the plants 
grow so close, that no wonder they are 
yellow, sickly, and unhealthy, and that 
•H^der blight and other blights make their 
appearance, la transptaiitiag, many of 
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plnuts die gbortljr efterirardR. These 
survive take a ion^ time to recover. 
But where nurgeries are properly sown 
in rows eight inches apart and two inches 
in the row, then rarely are the young 
plants diseased. 

Let us follow the young plants to the 
field. There, on account of either a bad 
supply of labour, or the shortness of 
funds, the ground is rarely properly 
prepared ; the jungle is hurriedly cut — 
sometimes covered by a clod. If light 
rain follows, this jungle becomes sour 
and putrid ; and so the plants are planted 
in the midst of putridity. 

This I have seen on my own land ; even 
healthy young plants transplanted into the 
midst of these overturned clods (the nnder- 
portion of which is green grass) became 
often affected with spider blight. 

Perhaps Mr. Young, whose gardens of 
young plants were attacked by spider 
blight, will give us the history of how bis 
plants were sown, either seed, at stake, or 
transplants ; and whether the garden was 
clean or foul with half*buried weeds, and 
the rain not sufficient in volume to wash 
away the putridity deep into the 8oi>— that 
is only drizzling rain, called moist foggy 
weather. 

Let us see what Mackenzie's receipts 
say upon this subject called Bust. [Dr. 
A ley boom of Java calls it ** rust*' also, 
while we call it spider blight.*’] 

** The only remedy in this case— ^and it 
is one that cannot easily be remedied by 
the hand of man— is a plentiful supply of 
moisture.*' Not that the rain washes 
away the Wipiders or mildew or smut, but 
it purifies the roots, and washes away the 
putrefaction there. 

Against mildew this book recommends 
salt water, one pound to a gallon, sprinkled 
over the wheat, close to the roots, with a 
white- washer's brush ; and says that one 
man can do ten acres per day. Two hogs- 
heads are said to suffice for one acre. I 
found that a very much smaller quantity 
of salt-water was sufficient to drive out the 
Tea Aphis No. 6 of S. B, Peals but I 
gave it up, as it required about ^ men 
with watering-pots so as to (hrive them in 
one direction towards the jangle, and 1 
liad only one watering-pot. 1 should say 
one maund of salt to the acre was sufficient 
to treat the leaf ; but 6 to 8 maunds per 
acre for the root. In Bn gland the favourite 
manure is bone-dust, salt, and guUno ; the 
salt is given for purification and hardening, 
and also for lengthen ingj^Ae gialk. What 
better could we have for giving long sucgu- 
laat fixtshcf. For smut one of Mackenzie's 


recipes is lime. The wheat is. washed in 
it before sowing. Here, then, is lime at 
the roots, for purification hardening, and 
for killing yonng insects.. 

Finding that 1 was foiled In using salt 
to the leaves, I used lime. I bad to re- 
drj" it first, and I dusted (while the trees 
were wet with rain) very heavily— 43 
maunds of damp lime to 16 acres. Thus 
we might calculate upon 2 maunds of dry 
lime to the acre ; out then my trees are 
very thickly sown— 6,000 to 6,000 plants per 
acre ; ordinary acres would take 1 {maunds ; 
BO this is not a very extensive item. But 
salt ought to be much cheaper when the 
duty is taken off, as it should be for agri- 
culture — and hs it is in France and 
Germany. Where railways and steam 
boats are multiplied, salt should not cost 
the planter more than Us. 2 per maund. 
liough Bombay sea salt sells in Calcutta 
at Bs. 60 per 100 maunds, or eight annas 
per maund at the ships side, and tlie 
inland transit should not cost Be. 1-8 per 
maund. Lime costs with ns Bs. 2-12 per 
maund in Calcutta. It was' not Be. 1 per 
maund in olden times ; it cost then Ks. 
30 to Rs. 40 per 100 maunds, and it ought 
to be obtained at this price in Cachar and 
Assam. 

S. E. Peal recommends the cutting of 
the trees to the ground, and burning the 
jungle and bushes together; but Dr. Aley- 
boom tells us that, after trees had been 
BO treated, spider blight made its appear- 
ance in the tliird flush. In Darjeeling, 
with trees cut to the ground, it made ita 
appearance in the second flush, — a positive 
proof that the disease was in the root. 

We ought in the cold weather to dig 
about the roots, — perhaps open the roots 
as is the custom for all Indian fruit trees, 
and L’eat them to lime-water or salt-water ; 
and in the season of pruning, every leaf 
cut off should be burned. The trees should 
first be pruned, and every remaining leaf 
cut off and burned ; for, although the first 
generation is destroyed, yet from the eggs 
the second generation is now in full play ( 
and often, if the root is healthy, a new 
spider blight commences in the next 
flush. 

The plains abound in mangoe-orohards, 
and yet how few mangoes come to market. 
Go to a mangoe-orchard and you find it 
swarming with insects. In spring the 
whole country is scented with the perfume 
of the blossoms, and then com^s the 
easterly wind,' moist and foggy ;• smut 
makes its appearance, literally blackening 
ewry leaf like soot, and then comes the 
wy : "No mangoes this year." What 
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say tha BritWli i PHi mera— “ Wbeu the 
wind is in the east, it is neither good for 
roan nor beast.'* Look at the beautiful 
onltiration of the land for indigo by the 
Tirhoot planters not a blade of even 
drled-np grass to be seen ; the soil plough- 
ed eight times and hoed once, so as to 
give plenty of sun; and yet often the 
report comes that the .cr op is dreadfully 
eaten up by caterpillars. Where did the 
smut; and caterpillars come from P That 
insects are in the air, and appear to live 
in the air, we have only to mention the 
swallows, who are on the wing all day 
long,^ Who has ever seen these insects P 
X believe few only he whose cariosity 
has led him to shoot a swallow, and examine 
its crop. 

I think^ Mr. Sohrottky is partly right 
in advocating this pecaliar manure ** pou- 
drette." Tea is a green-leaf crop, and 
therefore this manure is especially adapted 
fof this purpose. We have only to learn 
the extraordinary crops obtained from 
^Ass lands to which it had been applied 
in England 4 not to doubt It. That there 
is a difficulty with the coolies I know, 
but think this might be got over with a 
little address and money. 

When the rage for sugar cultivation 
took place in Tirhoot, the necessity of 
manure was quickly felt, and many resort- 
ed to bone-dust. Here the coolies also 
struck work; but by hiring men of low 
caste to put the bone dust to the roots, 
the coolies covered it with earth, and there 
was no further demur on their part. On 
asking the Tikadar, a Rajpoot or a Brab- 
inin, to dig up the cane seed (that is a 
piece of cane), to discover the reason of 
non*gennination, he dug it up, aud handed 
it to you, expatiating on the wonderful 
desire of the roots for the bones which 
adhered to the rootlets. 

We have also another pest here — the 
grub, which is to be found at certain eleva- 
tions in thousands — the progeny of beetles. 
In the local paper some one recommended 
a flock of ducks to be kept, but unfortu- 
natelv for his theory \heir bills will not go 
six inches deep. All people are alive to 
usefulness oomoined with economy ; and 
if the dncks^ could dig as above, then the 
European assistant and malee coolies oonld 
he dispensed wth, I offered one pice for 
30 grubs : this made the coolies so eager, 
that they dug op double the extent of 
land which, without this stimulant, they 
would«have notdone; sol spent ribt one 
extra pice. To clear 16 acres cost me in 
piw Rs. 108— giving 3 lacs of grubs, 
which filled two hogsheads* The eesa 


from which these gmbs sprang must 
been laid some two or three yws before, 
and most likely they have quietly 
doing great mischief. lam in the habit of 
burying the jungle— not all over the land, 
but in small holes, here and there, where 
convenient. This I found a great trap ; 
for the grabs left the tea trees to attack 
this rotting Vegetation, and so were easily 
collected. 


8]iVBBi.L letters have appeared respect- 
ing the various blights of tea so very 
prevalent this jear, but no one has as yet 
suggested any practical remedy against 
them. One suggests that the gun has 
been used too much in killing small birds ; 
this is not the oalse in one part of the 
world (Daijeeling) : another that we should 
harden our plants, &c., &o. This is a very 
good idea, but these blights do not attack 
the old wood of the tree, and if we were 
to harden the young flush, we could not 
make good tea of it. We want very succu- 
lent long flashes to make good tea ; we 
do not want hard leaf which would only 
make red leaf tea,— that certainly would 
not pay. Most of these blights are so 
numerous and so smalls that only swallows 
could attack them with any chance of 
success. They do not each attack the 
whole of the plant, but each one different 
parts. One attacks the delicate leaves 
and buds of the flush just starting, called 
the mosquito blight (this is a very small 
mosquito kind of fly) ; next the red bug 
of the size of a ladybird (it is really a red 
beetle) attacks the stalk of the half-grown 
flush and soon makes it topple ipver. The 
spider blight is a very small red insect, — 
considerably less than the size of a very 
small pin's head, which lives principally 
on the older leaves, commencing its attacks 
underneath the leaf. Then there is the blis- 
ter blight, exactly as though a red hot iron 
had* been placed close to the leaf and 
scorched it black. But one of the worst 
pests is a very small black fly less than 
half the size of a pipsa, which attacks 
the st^lk of the young flush and retards 
its growth wonderfully, giving the tree 
some|hing of «the look of a hhanji flush. 
There is no doubt that most of these 
blights are brought up every year, more 
or less, by the winds from the plains and 
the Terai. The rain at the commence- 
ment of this season did not allow of the 
usual burning of jungle to the extent of 
former years, and the rains since have 
been very slight no heavy down-pours 
w^ioh would have drowned most of these 
amall inseota o^led bliffht : so that thev 
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liaye increased and mattipUed, and become 
perfeot peete. I hare lar^e forest trees 
both in my house icarden and outside, 
and also toon and other trees in the forest 
completely denuded of leaf by small in- 
.visible insects. These cannot have been 
deteriorated by over-plucking, since rose 
and other garden-plants and peach and 
filbert trees are also suffering in the same 
manner,— while the willow, pear, fir, and 
other trees -are not as yet touched. 
Fumigation drives away for a time the 
mosqnito and the other smaller insects 
that have wingps, but only to settle in other 
trees a little further off ; it does not' kill 
them. Watering with salt water (a weak 
solution) drives them out grandly for a 
time, but they come back again. 

The salt, if a weak solution, does not 
hurt the leaf, but helps to strengthen the 
root, as it must eventually be washed 
there by the action of the rain. 1 have 
in healthy seasons sprinkled salt on the 
ground at the root of the plant, and it 
has had a very good effect in lengthening 
the flush. The salt was given at the rate 
of 2 maunds per acre for each application 
and given four times during ths pluck- 
ing season. I would recommend it as 
one of the means of hardening and 
strengthening the plant, without deteriorat- 
ing the flush. 1 was recommended to 
water my trees with lime water, but 
considering that to carry the water would 
be a great trouble and expense, I com- 
menced to dust the plants with lime, 
leaving it to the clouds to furnish the 
water. . From dusting lightly I changed 
to dustii^g heavily. 1 noticed that the 
light dusting did not appear to hurt the 
plants ; therefore, I plucked clean, and 
dusted with lime heavily. This appears 
to have driven away every insect clean 
out of the tea trees. It is yet to be seen 
whether it will improve or spoil the next 
flush. Trees sheltered from the * wind 
from the plains appear as yet tO have 
escaped the various blights. 

One can scarcely believe how harmful 
are the attacks of these small insepts. ^ The 
coolies of this part of the worici (pahariabs) 
all wear trpusers, which plainsmen despise. 
Having to clear a little piece of ground, 
in my garden, and wishing to do it before 
evening, I called a plainsman to assist : he 
only wore a dhotee, and, consequently, was 
soon slapping his legs, on account of the 
pipsas, to the great amusement of the 
ahariahs. These pipsas also attacked my 
ends, and produced very great irritation. 
1 can quite believe that some of the tea 
trees are almost, one mi^t say, stuifg to 


death. Any one fresh from Bnglandt 
smarting »om mosquito biteif, can readHiy 
believe this. We cannot understand that 
jangle has any advantages ; but I believe 
It has one, — that of being food for insects*. 
It is well known that when grass is destroy- 
ed, then the grubs begin to attack the 
roots of the tea plant. One can scarcely 
understa|id that such a bitter shrub should 
be naturally sought for by insects. Indigo 
and tobacco are, 1 believe, also eaten, 
when green, by caterpillars, and if they 
bare not their natural food, they will eat 
anything else that they can get hold of. 
Flies like tea in the tea-cup ; they may be 
attracted by the sugar and milk, but it is 
death to theifi.— DaryWiny Planter, 

Chinamen in California export largo 
quantities of the shells of the shrimp to 
China, where they are used as a manure 
for the tea plant. ^ Chinamen say, it is 
the only remedy known for the tea {ft)st.' 
The matter is carious, if true.** 

Read the following extract of a letter 
from Mr. A. Grote, in reference to the 
specimens of blights and insects referred 
to in the Proceedings of Jau4 and July 
last 

** I saw Mr. Moore to-day and showed 
him the specimens of blights and insects 
enclosed in your tin box. The so-called 
blight sent to you by Mr. Piiiney is the 
larva of a Flata which covers itself with 
those long white plumes. It is an homop- 
terous insect allied to the wax insect of 
China, and the plumed larva is always to 
be found in the insect collections sent 
down in boxes from Eastern Betitcal. 
Feeding, as it does, on jungle plants, it 
will prov e probably to have been only an 
accidental visitor to Mr. Piuney's tea 
garden. 

“ The green beetle sent to you by the 
Mungledye Company is a Curculio, allied, 
as Moore thinks, to G. tanymecne^ but 
these beetles ordinarily bore into the stems 
and branches of plants, and do not meddle 
with their leaves.* Of these last you sent 
me some specimens, which undoubtedljy 
had been pierced by insects; but Js it. 
certain that this particular beetle did the 
mischief? Our scientific committee has 
not yet commenced its sittings, and I have, 
therefore, been unable to consult them. 
Still the whole family of weevils should, 
if possible, be kept out of tea •gardens. 
I nape Mr. Pinney and the Mungledye 
Manager will keep you informed if these 
l^ests show themselves a second year.'V 

In connection with the above the Seere- 
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I 417 submitteii the folio extract oiV« 
letter from the Manager of the Ennoliun- 
pore Tea Company (Cachar) regarding the 
aaogqtiito blight; — 

JVWith reference to your letter of 14th 
inatant, regarding the cure of blight on 
the Lydiacherra Tea Estate by cutting the 
jungle round the tea, I beg to inform you 
it baa been tried on varioua gai*d|nA with- 
out the least effect every year since 1867, 
'and the estate mentioned not having 
suffered severely this year is one of the 
peculiarities of blight which baffles all 
attempts at understanding it. I know 
gardens that have no jungle whatever 
round the tea, it having been all cleared 
out, yet the blight is as bad as when the 
jungle was there. With reference to next 
year, I have not experienced two successive 
years of severe blight, and there is no 
doubt the drought, &c., had great deal to 
do with its being so severe, and we are not 
liksly to have two successive bad seasons 
either ; a good one has hitherto followed a 
bad, as witness 1867, 1868, 1870, 1871, 
1875, and 1879. With reference to the 
cure of blight, all we have found out is, 
that it is an insect resembling the mosquito, 
and as numerous ; any number can be seen 
any day sucking the juice of the young 
leaves, but where it lives, lays its eggs, &o.| 
and at what season, is only a conjecture. 
The loss by this pest is so enormous 
that I know companies who lose from 
40,000 to 50,000 annually by blight 
fXone A ffri^ Horticultural 800, Jour. 


It is of the greatest importance to 
banish the vulgar notion about ’‘blight.” 
There is no such thing in the sense com- 
monly entertained, viz.^ “ that these pests 
are the result of some particular state of 
atmosphere (electric), combined with 
easterly wind and log when ‘blight’ comes,” 
the real state being that the warm and 
electric condition of the air hatches the 
eggs of the various pests, some into larva, 
worm, or caterpillar, which pass through 
the stages of chrysalis and moth, wliich 
deposits its eggs and flies ; others, as the 
liraohiioids, are hatched from the eggs 
into their final state, as the Bed Spider, 
which attacks the hops. They spin the 
moment that they are hatched and are fully 
organized. The important thing is to 
study the habits .of each insect, to trace 
where and how it deposits its eggs, and 
at whattstage of the insect-life its destruc- 
tion could be best effected. This re<fuires 
a long and careful research by competent 
observers. I have myself written on twp 
insect pests, the Alrwaas gropulaBia aud 


the silver ermine moth, which attack the 
apple {Tinea argefUea) ; and, given the 
mode of treatment, to diminish, if not to 
utterly destroy, these pests* Close research 
for several years is necessary to determine 
the steps necessary to be taken, meohanioal 
and chemical. In the States of America, 
professional entomologists are paid by the 
State to report on noxious insects, and 
there are many valuable reports published 
on these subjects. I venture humbly to 
suggest that a committee might he advan- 
tageously appointed to communicate with 
the learned societies and men on the sub- 
ject, with a view to obtain and disseminate 
sound information on noxious insects.*— 
John Fbkdbbick Stanfobd. — /. 
of Arts. 


To show the extent to which the ravages 
of insects may affect the yield of a farm, 
and the consequent profit, we may take the 
instances selected by Mr. Murray, and a 
very notable one is that of the Agromyza 
graminis^ a small fiy which deposits its 
eggs under the skin of the leaf of the 
wheat plant, at its tip. The eggs speedily 
hatch, {.nd the larvae at once cotmnonce 
running downwards, eating the parenchyma 
and leaving nothing but the empty and 
dried skin. The result on a field of wheat 
can be readily imagined. The flow of nutri- 
ment to the ear is stayed by the deficient 
action of the leaves, and the consequence 
is that the yield is reduced by from 10 to 
25 per cent. The attack of this insect is 
commonly denominated “ blight,” which is 
frequently said to be caused by drought; but 
“ blight is a vague term in agricultural lan- 
guage, and may mean a great manyjdifferent 
things, while its use shows clearly that the 
true cause of the effect is unknown.— 
English Mechanic and World of Science. 

Havino seen in one or two letters ‘‘From 
the Hills” that a good deal of mischief 
had been done to the tea trees by a small 
caterpillar, I have now much pleasure in 
sending three of the moths which have 
just come out of their chrysalis, and should 
like to knew if you could find out what 
they a]^e. 1 haise been a good deal troubled 
with insect blight, and have been watohing 
it pretty closely. The first was a small 
black bug and fly which came immediately 
after pruning; when the first shoots were 
about three inches long it was so bad that 
I had to let my flush run out of all bounds, 
as it was no use making an insect mixture; 
however, I waited as patiently as I could, and 
bad the pleasure of seeing them all die, 
autTtbe only thing left was a muss of diied 
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8kin« whitih w«re efiitily darted off in 
pinoking. They did not barm the growth^ 
but eeemod to keep creeping up to the 
point of the tip ns it incrensed in size. 
The second, however^ has been worse, 
because its v’orncity was enormous; it 
made itself a dwelling by drawing nil the 
young leaves together with a web nnd then 
in the night time devouring everything. 
To those interested in tea and who at any 
time are troubled, for the first 1 would say 


let your flush tuti up; don't be nlVaid of 
losing ^enf: if you ^ lose that yon gain 
good wood for pruning on next year, eft 
it’s an ill-wind, Ac., and ns I hear there 
are some given to hard plucking it may 
be a blessing to have such a blight at 
the beginning of the season. For the second 
make the women crush np the caterpil* 
lars* nes|s as they go along plucking, 
and it's wonderful how many are got rid 
of. 


Remarks on a Disease affecting the Tea Plant called 

‘‘Rcest^' (Rust). 

By Dr. C. Aleyboom. 


Tip to the present period the calamities 
met with in tea culture have not yet been 
made a topic of serious research^ and 
though^his culture has been several years 
in existence on the ialaiid of Java, the 
causes thereof are not known. 

The severest losses suffered by the manu- 
facturer are caused by the rust. Opinions 
differ as to what the rust may^be. 

Some will account for it by causes to be 
found in the ground or in the atmosphere. 

By stating what has been done to oppose 
and prevent the disease during a period 
of ten years, and what experience has 
learnt, as to the causes, I hope to prove 
their opinion is not the just one. 

To elucidate the following, it may be 
found of use to consider the qualities of 
the soil, made use of to plant tea shrubs. 

The grounds are derivates from trachy- 
tes and aflalogous rocks, and are to be 
divided in two groups, i.e,, grounds con- 
taining humus, and red clay grounds. The 
ground containing humus is a mechanical 
mixture of humus, clay, and grains of 
sand ; it has a black hue, sometimes to 
eight feet of depth ; when heated it, be- 
comes red by oxide of iron, and smells of 
ammonia. There are varieties of these 
grounds due to the different proportions of 
the composing elements. 

Usually, they are composed of ‘mineral 
substances and 8 to 20 per ceflt. humus. 
They have the property to aVorb moisture, 
and preserve it a long time even in the dry 
season. The old sbrnbs prosper on these 
grounds, and produce a rich foliage, but 
young plants fade and perish. As to the 
seeds, tney do not develop, but rot : this 
mey be caused by the moistness and cold- 
ness of the grounds, that are void of the 
humus, which originally covered them. 

The clay grounds have a brown htie ; 
they are most times composed q£ fine clay 


and 10 to 15 per cent, oxide of iron, with 
some proportion of sand. 

These grounds are arid; daring the 
rains they absorb a great quantity of water, 
but become dry again immediately after- 
ward.s to a depth from two to three feet, 
and also become very warm. 

The tea shrubs do not thrive in these 
grounds’; by heavy rains they produce 
tolerably well, but in dry seaeons very 
little. 

During a period of several years the 
rust reigned in the plantation, but only 
for the last four years has it attained to an 
alarming extent. 

The shrubs in the grounds, containing 
humus, were always affected by the blight, 
which attacked first the leaves and best 
developed shrubs on the best parts of the 
’ grounds ; this is also the case on the 
grounds fertilized by alluvium at the base 
of, or in the valleys between the hills. The 
shrubs on the red grounds at first are 
exempt from the blight, but they are at- 
tacked also when the fine leaves from other 
shrubs are consumed. 

At first I sought the cause of the disease 
in the exhaustion of the grounds, and in 
the fading state of the shrubs. The 
grounds were void of humus, and the rooU 
from the shrubs laid bare. The grounds 
were top-dressed with good earth, and the 
roots covered therewith. 

The shrubs developed again, and pro- 
duced good leaves, which were also con- 
sumed by the rust. 

Experiments were made by the following 
means 

A very fertile part of the plantation was 
dug (o a depth of feet daring all th^ 
year, so as to root out the weeds. '* 

shrubs developed very well, but the 
rflst inoreased. 

A portion oF^the same grounds was 
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treated in the followiniir way : — ^ ^ 

Between the rows of ahrabs were dig^4 
furrows feet of depth and one foot 
broad, filled for two-third part with 
branches of sundry trees. 

At first the result appeared to be good, 
the shrubs developed and produced better 
leaves ; but in a period of six months the 
former bad state returned. e ^ 

An attempt was made to drain the 
grounds. The pipes were laid to a depth 
varying from 2| to 3 feet at a distance of 
24 feet. 

In the month of October the work was 
finished. At the end of three months the 
shrnbs had attained a height of three feet, 
produced much and well -developed leaves, 
greater than before, but the success was 
ephemeral. 

In the month of January 1872, the rust 
attacked the shrubs so extensively, as to 
cause them all to perish in a short time. 

lYearly 2,000 sticks, besmeared with tar 
and Oleum comu cervi foeiidum, were put 
in, the shrubs surpassing them two met 
in height ; bat no success was attained. 

Tar put in the ground was found unsuo- 
oessfttl. 

Manuring the grounds with green leaves 
and weeds, also with dnug from the cattle, 
proved fruitless. 

Hundreds of pounds of Calcium sulfur • 
atvm were brought on the grounds, hoping 
that the exhalation of fly-dragon-sulphur 
might relieve the disease : but the experi- 
ment was a failure. 

To an extent of 100 bouws (one bouw=: 
72,000 square feet) the grounds were 
covered with fresh phosphates made on the 
spot. 

The shrubs developed by it, but the rust 
did not diminish! 

On a windless day I burned a great 
quantity of squibs between the shrubs, by 
which they were thoroughly fumigated. 
The leaves fell off, and the shrubs remain- 
ed leafless till the falling in of the rains. 

Also an attempt was made by fumigation ' 
with sulphur. ^ 

^ The effect was the same, but caused a 
disadvantage ; the branches died to a 
height of one foot. By searching the 
cause thereof, 1 found that the branches 
perished by the influence of eulphuric 
acid. 

A fumigation of the shrubs, with sun- 
dry sorts of woods and leaves, smelling 
very loathsome, when burning had no in- 
fluence at all. During the period that the 
rust reigned only in parts of the plantation 
and was less intense, the pruning of the 
fh|4bi often arrested il^ blight. The 


shrubs were pruned so as to make them 
leafless, and the crop burnt. The shrubs 
developed good leaves, and could be plucked 
th ree ti mes before th e rus t intervened. 1 n 
the latter years the rust was very intense, 
and pruning proved of no use. 

In order to know how the rust may act 
on the leaves of potatoes, 1 planted them 
in parts of the plantation where the blight 
reigned. 

The leaves were blackened and dried just 
the same as the tea leaves. 

On searching 1 found the effect was the 
same, and that the blight had another 
cause than that of mining potatoes in 
Europe By examining the leaves with the 
help of a microscope, 1 found that the soft 
parts of the leaves were ruined, but 1 did 
not observe any parasites or insects on the 
leaves. 

1 had the oonviotion that the cause of 
this blight was not to be found^n the 
ground or in the atmosphere, espi^lly as 
the best-developed shrub suffered most 

On visiting Mr. Band, my opinion as 
to the cause of the blight was strengthened, 
as he slfowed me leaves of fusohia plants, 
and on a visit to Mr. H. T. Coster on 
the plantation of Bolang. Althongh the 
gardens are there under quite different 
conditions with regard to the climate and 
grounds, the rust reigned the same. 

Mr. Coster also supposed that the rust 
was caused by insects. We agreed to make 
a full research on the matter. 1 caught 
sundry insects and set them under a bell- 
glass with young shoots from tea shrubs 
put in water. 13y so doing, I saW the rust 
develop. Mr. Coster mentions five species 
of insects that cause the rust. 1 found 
bat one species, but do not know the name. 
It is a black flying insect, half the size of 
a walangsangit, with a long beak. 

When magnified, the wings and eyes are 
glittering in sundry hues of^a rainbow. Set 
under a bell-glass, it is easy to observe bow 
the insects work. Daring the day they 
are in repose ; but at night very busy. 
They attacx the underside of the leaf, put 
in the long4)6ak, and remain a long time 
on thetsame sp&t. Some hours afterwards 
the leaf shows a brown puncture, that 
slowly turns to black on the very spot, 
where the insects have been feeding. 

If the leaf is punctured closely, it be- 
comes black and so dry that it can be 
pulverized by rubbing it between the fin- 
gers. 

When magnified, the punctures show 
tha^ the soft part from the leaf are sacked 
dry to the epidermis. 


THID BCBSi ( 


The fore-mentioned rain of the folmge 
not ohly oftueee eeirere losgee. but eaffioet 
to rain a whole p^lantatioa when increasing^ 
several years* If the insects are few* in 
number the loss is less severe ; from the 
pnnctured leaves can be made tea ; but 
when steadily increasing^, all the crop is 
lost* The damag^e also would be less if 
^e old and hard leaves only were con* 
earned ; but the insects attack the top leaves 
first, and afterwards the youn^ and still 
tender leaves* When these are oottsumed 
the old leaves are attacked also ; they be* 
come black and dry till falling? off and leave 
the sbrnb leafless. In this condition it 
remains till the falliTig in of the rains. 
To prune the shrubs, when leafless, is of 
no use at all, and often proves liurtful to 
it. The shrubs make no shoots at all, 
for the insects, after having destroyed all 
the foliage, search the part of the twigs, 
where the juices are gathering to develop 
a bud, and by sucking the juices, thwart 
ail development. 

The consequences are fatal. By remain- 
ing leafless, the shrubs are exposed to the 
heat of the sun, by which •the bark is 
whitened, and the wood becom<93 dry, 
which impedes the circulation of the juice. 

. When brought to this sad condition two 
years successively, the branches are cover- 
ed with mosses and die* after having been 
inactive a long time. The plant suflers 
severely. It produces no healthy shoots 
at all, and few bad developed leaves near 
to the ground. 

If the rust is of an intense character 
a regular pluck becomes impossible. The 
best way it to pluck ripe and very young 
leaves at once. By so doing the loss is 
reduced as much as possible, for by not 
plucking the young leaves, the insects feed 
thereon, and the crop becomes very uncer- 
tain. The producing power of the shrubs 
also diminish. It is also fruitless to plant 
young shrubs, for they perish as soon as 
the top leaves are blackened. I know very 
little with regard to the manner of living 
of these insects*; also as to their develop- 
ment. What I have observed • is as 
follows: — • 

The insects remain by day near streams 
and moist ground, and feed by night. In 
the plantation a few insects are found by 
day in the shrubs, which protect them from 
the sun 'by their rich foliage. In the 

G round, under the shrubs, they are not to 
6 found. I remarked this in the gardens. 
The part of the plantation most injured 
by tne rust is girt by sawahs (paddy 
grounds) and a river. From the year 1867 
the sawahs surroauded the whole plaufa- 


tion, and the rust was very heavy. Cold 
and wet seasons are fAVoarHl>le to the 
development of the insect. After a fort« 
night, with heavy rains and low temper- 
ature, they begin to ravage the shrubs, f 
lu the year 1868, on the 7th of January, 
the rust fell in so intensely as to destroy 
two-thirds of the crop ; also on the 8th of 
February J870, and on the 1st of February 
this year. On the said periods there fell 
heavy rains with alow temperature.-— .dyn.- 
Hort Society* 8 Journal, 


SoscB planter friends showed us a few 
days ago what, , so far as we are awarst 
is a new tea pest. This is a very diminu- 
tive insect, of a very light green color. 
His habitat is the underpart of the tea 
leaf, and his color is so nearly that of his 
place of abode' that it is exceedingly diffi- 
cult to find him, and when found, it is by 
no means easy to catch him ; as he seogis 
to be a very wide-awake little insect in- 
deed, and of remarkably active habits. 
Examined with a low power microscope, 
this insect appears to have sir very power- 
ful legs, a fleaJike body, very long, slender 
antennae, and a large head, in proportion to 
the size of the body, furnished with very 
powerful jaws and large eyes. He appears 
to pierce the tender bark of the vouiig 
flush as well as the midribs of the leaves, 
which, on examination under the magnifier, 
presented a cankered, ulcerous appearance. 
We saw several specimens of this pest 
on one tree, in company with several other 
kinds of blight insects. Several planters 
have noticed this insect on their trees. 
It is so small and active that it requires 
a good looking for before it can be 
discovered. — Darjeeling News. 


Head a letter from Mr. Arthur Grote, 
acknowledging receipt of a specimen, sub- ^ 
mitted in July last, from the Editor of the 
Indian Tea Oazette, and described "'as a 
new form of blight on tea bushes in 
Assam/’ Mr. Grote mentions that this tg 
identified by Mr. F. JMoore of the India 
Museum as ** a species of Diapromorpha^ 
of which genus you sent home another , 
species some 6 or 7 years back. I caqnot 
refer to the proceedings at this moment, 
but I think Moore called the latter T. 
melanopus, and the beetle now sent is 
nearly allied to it.” The following is an 
extract from the Proceedings of February 
1873 of the communication from Mrl 
Moore^alluded to by Mr. Grote The 
indect, which your correspondent of the 
Mk)ran Tea Co., Cachar, states attacks and 
destroys the yoi^ng Pekoe shoots, is the 
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same species of beetle iiamed Diapromof^ 
phd melanopuM that caused so^ mnoh 
damage on the Cossipore Tea Estate in ISGO, 
as noticed in the Society's Proceedings for 

S ovember of that year. The only remedy 
lat is at all likely to prove successful is 
that of haring the tea plants carefully and 
regularly looked over several times during 
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the day, and all insects found upon tha 
plants picked off and instantly killed by 
pressing them between the fingers. This 
operation should form a part of the regu* 
lar daily work of the hatids on the plant- 
ation.— Jadion AgvuMorticultural So* 
ciei/a Report, 


Tea Blight or Tea Pests.— which ? 


Thb above question suggested itself on 
reading Mr. 8. E. Peal’s article in No. 8- 
Vol. I, of your Paper, headed Blights”; 
and, althongh entertaining a very high opi- 
nion of Mr. Peiil’s abilities, yet I cannot 
agree with him in calling our various tea 

f »ests Blight, as the word, to me, appears to 
lave a totally different meaning. Taking 
up a dictionary, 1 find blight defined as ** a 
disease or pestilence incident to plants,’* 
whiph conveys exactly wliat I have always 
Uiiderstoi)d as the meaning of the word ; and 
1 cannot see how an insect or insects attack- 
ing tea can be called either a disease or a 
pestilence, although they may cause disease, 
and thereby blight a plant and be a pest. 
It, therefore, seems to me that the term 
** blight,” as applied to those pests, bugs, 
beetles, mosquitos, borers, <&o., is altogether 
incorrect, and should not be used, as being 
misleading, and 1 think the term Pest 
■hould be used instead. 

Blight” or •• pest” however, we plan* 
ters are under a debt of gratitude to Mr. 
Peal for bis able article, and I for one 
thank him cordially for the information 
therein conveyed. While not presuming 
to compete with him as an authority, I 
claim the privilege of a careful observer 
to point out what 1 consider errors in Mr. 
Peal’s paper. In a subsequent letter he 
took another correspondent to task for 
calling his No. 5 Pest a ** mosquito now 
I am inclined to agree with that corre- 
spondent that mosquito is a much better 
term than bug; and taking Mr. Peal’s 
own definition of bug— see article— I think 
it scarcely bears out his agreement or 
rather dictum ; for, after close observation 
of many thousands of the so-called bugs, 
1 find that they do not answer the des- 
cription, as their wings are not hard at 
any point, and do not cross like an X as 
Mr. Peal describes. They are, when full 
grown, extremely like a mosquito, though 
rather larger ; and I venture to say that 
the pesl, whatever may be its scifntifio 
name, Vill be more generally known as 
the Mosquito Pest than as anything else. 

As to the desoriptioii of the insect, dti 
the whole 1 think Mr. P^ls is very cor- 


rect, but on a few points I think he errs ; 
for instance, he says that, when very young, 
it is “ of a pale green cohmr now I have 
examined many thousand specimens, and 
1 have never found one of that colour 
yet : they are even from the very earliest 
stages, when little larger than the Hed 
Spider, of a brownish colour, and never 
during any stage of their existence become 
of a green colour. From the great simi- 
larity ill appearance, otherwise, between 
the 3'oung of the Mosquito Pest and the 
Tea aphis, I am inclined to think that Mr, 
Peal must have confounded the two. So, 
to be certain as to the identity of the 
insect in various stages, I enclosed some 
ol' the fiiiuute youngsters in bottles, fed 
them daily with fresh tea shoots, and 
watched them develop into the fuli-fiedged 
mosquito. When very young they are 
difficult to see, and really can only be found 
by searching closely among the small 
Pekoe buds that have been punctured. 
The smaller the insect the smaller the bud 
it attacks ; they are extremely like little 
spiders, are of a brownish red colour, and 
retain this colour until the wings are deve- 
loped, when they become blacl.?, as des- 
cribed by Mr. Peal. The rapidity with 
which the wings are developed is some- 
thing wonderful : — with one specimeu 

which I had imprisoned for about seven 
no wings were visible ; then, two 
little .embryo ones like minute quills showed 
themselves ; and after these had remained 
about three days, the full four wings were 
developed apparently at once: certainly, 
late one evening no wings were visible, 
only theslittle stumps of quills, and in the 
moriiitig the four wings were fully deve- 
loped,* and the insect had ohanged from 
brown to black, the spidery look had quite 
disappeared, and our unwelcome pest, the 
mosquito, stood developed. Another, which 
I put into A bottle one evening as a three- 
quiirter-grown spider, appeared in the 
morning with its wings — a full-blowti 
mosquito. While in the spider’s stage 
tliey are all alike, except in regard to siae, 
bud when fully developed two different 
kinds appear, --one a slim, delicate sort of 
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faltow nil blaok, the oth^r with an orange 
hnmp between hi« shonldern, and with a 
dirty white abdomen. The former I take 
to be the male^ and the latter the female t 
certainly, the black one appear# always to 
keep the same siae, after he has once got 
his wings ; but the other gets very much 
enlarged about the abdomen, and I believe 
lays either eggs or young ones. I have 
searched oft and carefully, but as yet have 
discovered no eggs,, and 1 have come to 
the conclusion that the young are deposit* 
fd on the tea shoot, lyid at once set to 
destroy it. ^ 

The two anterior wings are not hard at 
any point, but are smaller at the point of 
insertion : they are in shape somewhat 
like a lawn-tennis bat, and when closed 
the bladder of one overlies the other, but 
they do not cross : all four wings are 
transparent, both when observed with the 
■ naked eye and through a magnifying glass. 
8o much for appearance: now for the 
damage they do. This is simply awful, 
and is so bad, that if a garden got badly 
infested, I could quite understand half the 
estimated outturn being io|t. As to a 
cure, Mr. Peal gives us little cots fort. I 
quite agree with him that shade encourages 
the pest, but in weather, such as we have 
had this season, with either constant rain 
or cloud, no tree shade is needed, and the 
pest developes In the open. In Cachar, 
the Heron method of burning the trees 
has been tried, but I do think that the 
remedy is almost worse than the disease 
After long observation I found that I could 
catch without much trouble a large number 
of the pf^ts in all the different stages, and 
after a while I put on a batch of women, 
under an experienced sirdar, to whom I 
had previously shewn the mosquito in all 
its forms, to catch ail the insects they 
could, and pluck off all the punctured 
leaves and butls ; this latter is necessary, 
as the* injury done to the leaves by the 
insect has some poisonous influence on the 
shoots, and they blacken and die off, effec- 
tually stepping liny further flushes for a 
considerable time. Hopeless us the work 
appeared at first, yet after the jwomen once 
got into the way of it, I fimnd that they 
could catch about an average of 60* to 100 
insects per diem, and this sufficed to clear 
about 66 acres often in a week. Of course 
otice going over will not be sufficient, ns a 
number of the more minute youngsters 
will be left, and these will have to be 
searcbed fur afterwards; but even one 
cieariug has been of immense benefit. 
Any one whose garden is troubled with the 
fleet, and who h^ not yet discoverejdTthe 


insect need only look carefully at any bisfh 
any of the leavea of which appear to have 
been lately punctured (as may be recog- 
nised by the greenish brown color of the 
unctures), and he wilt almost certainiy 
lid either the mosquito or its young. If 
only the larger of the young leaves are 
punctured, then the insect is full grow*n 
or tiearlv so ; but if the raihute pekoe tips, 
or buds* just coming out, are attacked, 
then look for the pest under the form of a 
minute brownish red spider. To any one 
whose garden is attacked by this pest, in 
however slight a degree, 1 would say*— set 
to at once and clear your garden of it, for 
If not exterminated at once, it will assured* 
ly increase, and sooner or later will cause 
loss and trouble, besides possibly^ spread* 
ing the pest to other gardens perhaps. 

Have any of your correspondents, whose 
gardens are troubled with Red Spider, tried 
plucking off all the affected leaves and 
dcNtroying them P 1 have,' and found it 
effective. The distinguishing mark of the 
mosquito pest is the drumstick standing 
erect between the shoulders. 


A C0BBB8P0KDBNT sends the following 
memo, on the subject of Blight, the result, 
he says, of cousiderable experience by a 
practical man, on a badly blighted 
garden 

** Split dry bamboos, make into convenient 
size bundles, set fire to same, and apply in 
the following manner ~One coolie at 
either side of the bush to hold the lighted 
bamboos or torch underneath, and shake 
about so as to disturb the insect, but at the 
same time not to injure the leaves or 
bushes ; another coolie to hold a torch over 
the bush, which will be found to singe the 
insect, in its endeavour to escape; every 
blighted leaf to be carefully plucked imme* 
diately after, and what is not fit for manu- 
facture, to be burned or otherwise de- 
stroyed ; and should this course not prove 
quite effective the first time, the blighted 
bushes might he gone over again in a 
similar manner.** 

Having requested one of our managers 
on a blight^affected garden in Cachar to 
carry out this plan to the letter, we have 
the following from him, dated Ciichar, 5tli 
November 1878 

** I had the piece of tea affected carefully 
gone over with blazing bamboos, and the 
following day I had every leaf that was iti 
the least marked by blight ,careftt]!y 
pluoked^ as directed. 1 found ihat for 
nearly six weeks there was little or no 
pppearance of blight, but after that it 
made its appearance again, mi is now 
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peMrly a4 bH<} A8 «yer, I ftel certain that 
if the plan iyere oarefullj carried out, and 
commenced when blight makea its appear- 
ance on email patches of tea, that a ^rent 
deal could be done in the way of cheokinff 
blight.” / 

^ I Hatr been troubled a great deal by a 
little insect of the Ladybird tribe, bright 
red on top and black undefheath ; it 
anrapes among the shoot underneath the 
Pekoe tip, causing the latter to turn black 
and drop down, never completely severed, 
but completely spoiled. I have had 
thousands of bashes damaged’ by this 
insect, and find it pay ** hand over fist ” 
to give the coolies so much for catching 
the little pests, say a pice for fifty. By 
so doing I have succeeded in destroying 
ns many as 20,000 in the day, I will 
forward yon a few specimens to look at ; 
they are really as bad as the worst enemies 
of ,the tea plant in my humble opinion. 


• On reading the able article ** Tea Blight” 
I was struck by niy surmises that lime would 
check tint pest. Darjeeling Planter will find 
there is no improvement in the flush fol- 
lowing the lime; but if after the applica- 
tion a hoeing has been given and rain 
falls, then tlie second flush after the liming 
will decidedly be stronger. Heavy liming. 
I opine, will check growth, but not so if 
done moderately. The proper time to lime 
is just before a shower, whereas if it is 
done on a fair day, the lime cannot spread, 
ft deal drops off, and the operation is not 
•o successful. Tea-house ash, sifted, could 
be mixed with lime to make it go further. 
Drought brings on the pest which the first 
heavy shower washes off, but they come 
back again; the lime kills them, as will 
eventually be proved. 


In your issue for January the Ist, I see 
an article on Mosquito Blight,” and am 
rather uncertain as to what insect you call 
the “ Mosquito.” 

As it is important that as few names as 
possible should be attached to each insect 
pest, I would suggest the desirability of 
settling whether this same “ Mosquito ” is 
.not really the “ Tea Bug,” already so well 
known as ^imiopeltis theovora. ” 

If such it is, you will at once see that 
the alarm due to a “new blight” is 
need ess, and the- last para, on page 30 
hardly applies : we have real pests enough 
without adding fictions; some shoiiki be 
sent to the Curator, Indian Museum, to 
Id.nt.fy. Th. .-Tea Buk" can be known 
Dj a small spine on the back like a minuh 


drum$Hek. It has a proboscis aitd no 
jaws, six legs and two long antennae; 
when young and wingless, is under quarter 
of an inch long and tea liquor color, 
turning dark and black, with white belly, 
when grown and wings developed. 

It is much like a mosquito in sixe and 
blight. 

If not “ Tea Bug,” the so-called Mosquito 
may be the “ Tea aphis ” described in one 
of the notes on Blights I sent you. 

As a name, the term *' Mosquito ” is 
misleading, see last para., p. 30* 

S.B. P. 

In yours of the 19th ultimo an 
“ Observer ” writes about catching the 
Mosquito Blight (or Pest) by hand. The 
plan lias, to my knowledge, been success- 
^llly carried ou in Assam for the last five 
years. 

I have also seen it attempted by some 
who have failed, but that was owing 
either to their not commencing in time, 
or to their not putting on sufficient people 
to cope with the insects, which are most 
prolific breeders. The cold weather puts 
a stop to their nonsense; chiefly, I think, 
through stopping their supply of food, 
which consists of sappy young leaves; 
bnt they commence their old tricks again 
early in spring, unless they have been 
completely exterminated by heavy pruning 
and clean hoeing. 

I FIND that neither you nor your 
correspondents have taken any notice of 
one of tho greatest tea blights, the m(»st 
destructive aud difficult to exterminate*— 
the white ants. I had a belief that these 
insects only attack old gardens which are 
not kept clean, and where dead wood is 
allowed to rot; but it is not so. I see 
that the white ants will infest young and 
old gardens equally, though every care be 
taken to keep them free from all lieoayed 
timber* Our garden is only 2J years old, 
and the best block is suffering from the 
depredations of the white ants. It is 
heart-rending to see a young thriving 
bush, wfiicli showed DO symptoms of decay 
in the evening, lying prostrate on the 
ground next morning, with a hole in the 
trunk ail inch long and I inch iu diameter. 

I consulted several of my brother planters, 
old and experienced, iu Chittagong, and they 
all advised me to keep up constant 
hoeing, but it had no effect. I next tried 
kerosine oil, and painted every bush in 
the block with a brush, but it was of no 
avail, 

I: have carefully ata4ied all the mays 
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oti t^A ; they do notf 0Ogg6«t Aojthitig oifiiervAtion, it has been ^nnd they do Oo 
more. injury to the growing plants/' /tbia 

Mr Shipp sap; the young can only be done in the narsery, bnt not 

seedlings be attacked by caterpillars » ants, in a large block ; aridi moreover, it is 

OF other insects, they may be speedily difficult to find out the place infested till 

exterminated by turning a few domestic the injury is complete, 
fowls into the nursery, as, from close 

MOSQUITO BLIG'HT. 


Many promising estates this year 
have been short 25 and 30 per cent, 
of their outturn from this blight, 
and we believe, if estimated on the 
whole planted area, the crop of this 
season has been reduced fully 8 to 
10 per cent, ; but even if 6 per cent, 
measured the loss, it would represent 
an enormous sum of money. 

These insect pests, it is known, 
are increasing in their destructive 
effects on the tea plants of Assam 
and Cachar. It has been argued 
that their presence is the resell t of 
exhausted soil ,* and where young 
estates, opened out on rich virgin 
soil, have suffered, a cause has been 
sought for in the seed from which 
the plant was raised; impoverish- 
ment of the soil is the argument, 
and doubtlo^s the conscientious be- 
lief of many able men, whilst others 
seek iranjuirty by a more careful 
selection of seed. A remedy is also 
sought in extra cultivation and in 
using manure ; still the pest is pre- 
sent, and we know many promising 
estates where, though soil, seed, 
and position have been all that coiild 
be desired, and labor superabundant, 
yet nevertheless the garden has been 
almost black, and the crop of the 
season rained by this dreaded mos- 
quito,— devouring wood as well as 
leaves, and sucking out the very 
core of the young stem. 

The planters as a class hold varied 
views regarding these pests. Some 
hold that the mosquito cannot be 
destroyed until the surrounding 
country is thoroughly drained ; and 
oousequeutly they see no remedy^: 


others dread the proximity to forest 
lands ; whilst others , argue that 
mosquitos migrate, and are capable 
of flying in a brief period a distance 
in search of food. But these all, 
earnest men, appear to lose sight 
of the fact that the mosquito is a 
pest that was unknown until within 
the past few years, and that it is 
now becoming more destructive 
every season. 

The Tea Bug^’ described by our 
correspondent S. E. P., in his letter 
of 30th January, it is possible may be 
found to be the Hilopeltu theovora 
described by him as resembling a 
mosquito. 

Various theories are entertained 
as to its origin, but no concerted 
plan as to what I^d best be done to 
effect its removal has been adopted* 
On some estates, fire has been ap- 
plied, and in others the knife, with 
extreme severity; whilst others have 
trusted to chemical applications; 
others, again, have relied on high 
cultivation ; whilst many have des- 
paired of a remedy, and have left 
nature to work its own cure. 

Many promising estates were 
mulct 20 per cent.* and 25 per cent, 
of their crop last year through this 
pest. 

This blight in Cachar and Sylhet 
is, we are informed, in every respect 
a mosquito of the ordinary type : it 
abounds more on lands that border 
on b^eels and swamps, stagnant 
water and rank grass being appa- 
regtly conducive and essential to 
its existence.. -We know there lire 
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localities wh^re it does not exists— 
for instance^ lands bordering ou clear 
running streams^ and that plants 
of the Caehar Indigenous and good 
Hybrid varieties are less subject to 
be blighted by it than poorer classes 
of Hybrid and China. 

We are advised that the insect, 
when it alights on the tea leaf, is 
of the ordinary greyish colour ; but 
as it feeds, it assumes a dark green- 
ish tint, corresponding to the sap 
which it has extracted, and further- 
more, if it lodges on your hand or 
face it inflicts the same smarting 
and irritable sting as the ordinary 
mosquito. 

The history of the insect is of 
course a very interesting and essen- 
tial feature in forming plans for its 
extinction. We know how varied 
are the opinions of those who have 
suffered losses from this insect pest ; 
that it has been most destructive 
there can be no doubt, and worse still 
it is still a growing evil, for which, 
at present, we know of no remedy. 


Thb immense amount of damn^e sus- 
tained by several lHi*ge concerns during 
the past season from the ravages of the 
'‘bug,” or as some call it ''mosquito,” 
makes it a matter of the first iinpoi taiioe 
to discover a remedy which can be applied 
ill a practical man tier. 

No fumigating, or sponging, or syring- 
ing of leaves with any substance or liquid 
'whatever, which might answer the purpose 
in a conservatory, would be a practicable 
remedy in a tea garden. 

We should therefore do what we can to 
ascertain if another shrub or tree exists in 
the jungle, to which these pests would in- 
cline in preference to the tea bush, their 
taste for which is now exhibited in such a 
recklessly ruinous manner. 8ucli a sitrub 
op tree, if found, would at once deliver us 
from our enemies, as it could be planted 
amongst the tea as thickly as would be 
necessary, and would require no additional 
labor in cultivating it. 

It i^ almost certain that no manftre, or 
anything applied to the roots of the bushes 
as mautire, would have any deterreu*^ ettict 
on the blight, as the “ b^jgs” suck the juice 


of the young sterna and leaves ^ anything 
therefore that would so affect the sap aa 
to alter its natural taste and cause the 
rejection of it as food by the " bug,** would 
also alter the taste of the tea matiufuotured, 
and most probably prove a poison. 

Some things seem to have been forgotten 
by writers on this subject. Tea has been 
planted for the last fifteen years in almost 
every soil. Swamps may be planted out if 
sufficient fall is found to enable them to be 
drained. But on what soils are those 
gardens that are most affected by the 
“bug”? Why are the oldest gardens iti 
Assam practically exempt from it, while 
new gardens in some districts, before half 
the season is over, look ns if they have 
passed through a fiery furnace? Is there 
any affinity between tlia soil and the 
habitat of the “ bug**? 

These are matters worthy of attention 
as it is well known that this blight is 
particularly fund of the most succulent 
shoots of tile most healthy bushes iu the 
garden it chooses to visit. 


I HAVB qpticed-unent Mosquito Blight— 
'That it does not show itself in the 
cold weatlier. 

2nrf.— It appears first on the little buds 
between the leaves und stems where the 
new shoots come from. 

3rd^.— -It develops with the young leaves 
in spring, and increases with them. 

— It appears yearly ou the same 

plots. 

6<A.— It sticks more to some plots than 
to others thab are treated tbe same way, 
and are on similar sites. 

6ik . — It is worst under tree shade. 

7th » — Heavy rain atiects it somewhat, 
and hot sunny weather helps it. 

8^^. — It disappears to a great extent 
with heavy pruning, and is worst on light 
pruned patches. 

9th . — It disappears to a great extent if 
the jungle be allowed to grow over the 
bushes. 

10^.— Nothing but cutting the bushes 
down BO as not to leave an eye effects a 
rudioaf cure. 

1U4.— I hove never noticed it on grass 
land.* 

12^4.— It is worst on high land. , 

13M. — It attacks the silkworm. 

14^4.— It is very fond of the Pan plant. 

The Asssuiese call it * Hoohonee.* 

.16th. — It breeds all through tbe rains. 

17^4.— 'You generally see two little Cues 
together. 

iSth , — The insects at all stages are 
ehsily caught with the hand. 
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: ald)a« i« of ^ the pith of all th5 green abooU gets 

agHiOHt it. poieoned. 

2o^A.-*-In pianU that are badly attacked 


The Tea Grub * 


l mat mention that thin ie no neir pest; 
for I have seen any quantity of it for fully 
twelve yeare past; Probably, there ig 
nothing that will ^iW tea trees quicker than 
this grub, if allowed to go on breeding 
without being checked. 

On the first occasion I noticed this 
grub do serious damage was in a neigh* 
hour's garden in Mungledye. I might say 
my first introduction to it was when several 
hundreds of bushes had been killed, and 
many thousands attacked. I found, on 
talking the matter over, that in the previous 
year many trees were attacked, and some 
died. Nothing more was done to prevent 
the increase; however, the following year 
soon showed how they multiplied, and as 
I said before, the garden was overrun with 
them. All hands were called out, all work 
stopped, and these little cages or cocoons 
containing the grub were picke(> off, which 
is a very simple method. They are, I 
think, generally to he seen hard at work 
about April. 

A careful man need never be afraid of 
them- Some years they are in greater 
quantities than others, hut once in your 
garden you never lose them. By watch* 
ing carefully they can he kept in check, 
and the only damage they will cause the 
planter is the loss of a few men’s labor 
in the year. 1 had a very simple method 
of finding %ut where they were attacking. 
They invariably first begin on one tree jii 
a spot, and take nearly all the leaves and 
bark off, or what few leaves are left are 
punctured to such au extent that they 


fall of. Whenever a tree is hare or looks 
sickly, let the manager at once proceed 
to see wheHier the tree has been attacked 
by grubs or not. If he finds it has, ha 
will see many hanging on to their basket- 
house, and by looking into the neighbour- 
ing healthy trees, he will see them begin- 
ning their work of demolishing. Then, 
some boys or women should be put on to 
look thoroughly over the hushes, and taka 
off all they can see, and burn them. 

Further than this, with care, they never 
can go if looked after ; damage they can 
and will do if allowed. 

My native establishment were all in- 
structed to examine any bush attacked, 
and report it to whoever was in charge. 
The mere fact of their eating the bark 
kills the limbs and leaves, and if allowed 
to go on, the tree soon follows, but not 
from their bite being pidsoiious. 

If by any chance trees should have been 
attacked, and look dead in the upper part, 
the best plan is to cut the tree down to 
the ground, when it will spring up again, 
if there should be any vitality left in the 
roots ; and by always doing this, you have 
a chance of saving the tree before all life 
is out of it. 

When a tree has been well attacked, so 
as to he nearly abandoned, the stem and 
limbs show a light brown appearance. 

Tiie Assamese, for want of a name, call 
the grub as it is on the bushes Batea 
bands puk,” which means, the insect or 
grub that makes its house or cocoon." 


RED SPIDER. 


Mr. Schrottky’s theory, as re- 
gards the origin of Ked Spidet, and 
the means of its cure, havef been so 
completely set aside as unsoaud, 
that it will serve no purpose to re- 
produce bis paper, or the one in 
which we were able saccessfuUy to 
disprove his arguments. 

The foregoing articles, correspon- 
dence, and selections tiirow much 


light on the subject, but we are still 
far from having a certain and effec- 
tive remedy. It is to be hoped that 
the commission which was talked 
about a month or two ago will really 
be appointed, and will go exhaus- 
tively into the question not only of 
Red Spider, but of Insect Bjighta 
as affecting tea, generally. , 


• Ve hare been favoured iritb thU eonuMmieatibn by ICeam. Balmer. lAwrie & Co. Tbia 
tefi^ to a grub meiitioiied ia Melini Balmer, LarrHe * Co.’* Circular <X 19tb May. 
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It is by no means the ^se, as 
some have said/ that Bed Spider dis« 
appears altogether in the i^ins* 
It undoubtedly diminishes, which 
is probably owing to the eggs on 
the leaves and on the ground be- 
coming to a great extent destroyed 
or addled by the damp. The bushes 
also/ of course, get well washed. 
Thus necessarily tliere is temporary 
relief from the pest. But inasmuch 
as the eggs are laid in millions 
probably over a large piece of 
ground, there will always remain 
sufficient for a break of warm 
weather to hatch into life. And so 
the spider remains, to return anew 
in full force on the advent of heat, 
when it is most prevalent. It 
appears, in fact, during the rains, to 
be simply scotched, not killed.^’ 

Mr. G. W. Ghristison, general 
manager of the Leebong Tea Co., 
and. a high authority, says in his 
last yearly report to the Direc- 
tors : — 

The Red Spider, referred to in 
last report, seemed rather to abate 
during the rains, but this was 
owing in a great measure to the 
nature of the pruning ; it has by 
no means died out, on the contrary 
the plants are already again quite 
red on many parts of the plot. At 
the commencement of the rains the 
pest also appeared, and by July 
nearly the whole of those pieces 
had become very red. The evil 
increased instead of diminishing till 
the close of the rains, and even con- 
tinued during the* cold weather. It 
is difficult to apply any remedy over 
80 wide an area. The treatment 
recommended by the best authorities 
at home„ is syringing with lime 
water, and this has been resorted to 
prett;^ extensively last month, and 
appa^eatly with good results, , 

We ourselves saw the part al^ct- 
ed on the above estate last year, 
and closely examined the leaves 
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with a microscope. The spider- 
web was found in lines over the 
upper surface, and dozens of broken 
egg-shells were discernible on each 
leaf, while the young were seen 
coming out of other shells, and the 
adult members were travelling to 
and fro with great rapidity. We 
overhauled many bushes, but as a 
rule found the blight on the upper 
surface of the leaf only. 

The general impression seems to 
be that the pest was originally intro- 
duced in tea-seed from Assam. 
Some ten years ago it was hardly 
known in the Darjeeling district ; 
but it has been increasing gradually 
for this period. 

Mr. Schrottky has, in his paper 
on the so-called ** Red Spider/' re- 
printed in the Indian Tea Gazette of 
16th August, definitely stated that 
this supposed parasite has been named 
by Mr. Rainey Acarm iheivora; and, 
if this is so, (of which there cannot 
be any question), and if Mr. Rainey's 
classification is indisputable, it is at 
once proved that the Red Spider is 
not a spider at all, and has been going 
under an assumed name all tliis time. 
Thus, instead of calling him a spider, 
we had better at once give him his 
own proper denomination Sf “ mite" 
(Acarus) ; and thus bring him to his 
own proper level in the scale of organic 
life. Then, as to his specific name : 
Has it been satisfactorily proved that 
“ thfiivora'^ is an appropriate title for 
this little mite ? I am quite undecided 
myself on this question ; but I cannot 
say that I ever noticed any decomposi- 
tion or discoloration in the actual sub- 
stance af the leaves of tea attacked 
by it, which <could fairly be laid at the 
door of the “ mite." If the tea leaf 
is actually the food of this animal, 
how is it used ? Is, the juice sucked 
from the inner parrt of the leaf, or is 
its surface eaten away, thus causing 
the reddish appearance of a garden 
attacked by the mite? I do not think 
^le latter is the case ; but have as 
yet submitted the injured leaves 
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no microscopical examination ; and 
certainly that the mites should extract 
the juice rather than eat the surface 
of the leaf is in accordance with the 
known habits of all the Acarida. 
Buthas it been proved that the juice 
is extracted from the leaf ; or, are 
there any reasonable grounds for 
supposing that this is the case, except 
in the fact of the mites being an 
Acarus f If tea is really the food of 
the mite, how can we account for the 
older leaves only being attacked ? Not 
being a chemist I cannot tell what 
difference there may be in the chemi- 
cal composition of old and young 
tea-leaves ; but it seems natural to 
suppose that the principal difference, 
as lar as food is concerned, is the 
larger^ quantity of water in the young 
leaf ; so we are to suppose that the 
mite prefers strong potations. 

That the chemical composition of 
the leaves has anything to d6 wi^jb the 
resence of the ‘‘spider” I cannot 
elieye, having seen the indiscriminate 
way in which gardens are attacked. 
High land and low land, flat and steep, 
stiff and sandy, are all equally liable 
to attack ; and “ Bed Spider” may be 
seen at once upon the most healthy 
and the most unhealthy of plants. 
I have seen it in a nursery, made in 
low, almost marsh, land, when the 
plants were small, yellow and con- 
sumptive to the last degree ; and I 
have seen it in a new garden with 
good soil, and where the plants were 
remarkably fine for their age, and 
even growing tolerably freely after 
being attacked by the blight. Surely, 
Mr. Schrottky does not mean to tell 
iis that it is something abnormal in 
the chemical composition of tl\e hop 
which causes the presence ef Aphig 
iumuU in the hop-gardend of Eurepe ; 
or that were some possible change 
made by manuring, or other means in 
the chemical properties" of the rose 
that A. ro8€8 would disappear. The 
cause of blight in the hop is the Aphis, 
and the cause of the blight, known as 
Bad Spider in tea is, 1 feel certain, 
ihe .Aearus and nothing else. Havg^ 
blighted leaTca and sound learcs from 


the same plant eret been submitted to 
a chemical analysis F. I suspect that 
quite as much difference would be 
found between these as is shown lu 
Mr. Schrottky’s analyses of blighted 
and sound leaf from the same gardens. 

I cannot conceive how Mr. Schrott- 
ky has be^n deceived into saying that 
“Bed Spider” “will make its first 
appearance” only after five or six 
years of plucking. As X have said 
above, 1 have seen it on plants in a 
nursery, and on a certain eight- 
hundred acres, or a part of them 
rather, which have been more than 
once mentioned in the Tea Gazette. 
“ Bed Spider” made its appearance 
to a no inconsiderable extent before 
a leaf had been plucked. It is owing 
to these facts, more than anything 
else, that I am inclined to call in 
question Mr. Scbrottky’s theory about 
the Bed Spider. I look upon his state- 
ment that, “ after a garden has been 
plucked for five or six years, the Bed 
Spider will first make its appearance,” 
as one of bis strongest arguments ; 
but Mr. Schrottky had been greatly 
misled when he made such a statement 
at all; and deductions which are 
founded upon such false premises are 
certainly to be received with caution. 
Nor does it appear that “ the larger 
• the yield has been in any particular 
year, the greater in the following year 
will be the number of bushes attack- 
ed,” is a statement fully borne out by 
facts : for instance, the estimates of 
1876 were considerably above the 
actual outturn, according to the 
brokers* reports ; yet this year “ Bed 
Spider*’ has appeared to a more alarm- 
ing extent than probably in any pr^ 
vious one ; and I^hiwe never yet heard 
it stated from actual experience that 
any amount of manure has the slight- 
est effect in decreasing the extent of 
the blight, though I have heard many 
planters affirm that, in their particular 
case, heavy manuriug was followed by 
no diminution of it. 

• 

I comfeea Mr. Schrottky’s “ aparm” 
theory troublea me not a little. What 
ia .the nature of thia “sperm," and 
whither does it >come? Theiltfeendor 
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either Jay eggs or briug forth living, 
though not fully developed young, 
and neither of these can fairly ^ 
‘ called ‘‘ sperms.*' Besides, Mr. Schrott- 
ky tells us distinctly that the ** Red 
Spider** is “ able to exist and breed 
only on leaves,** and that “ its instinct 
prevents it from leaving theyspot where 
its sperms came into existence*^* So 
the ** sperm’* would appear to be some- 
thing distinct from the young brought 
forth by the mature Acarue on the 
plant, and is something developed 
from sperms continually present in 
the atmospheric air.** These sperms** 
would appear to have a certain degree 
of volition, for the Red Spider will 
not touch young growing leaves,*’ and 
does not travel from one leaf to 
another ; but each bush and each leaf 
develops it independently of the 
others,” and there will in a garden 
be always plants which are perfectly 
free from this “inscc/,** which I 
suppose the ** sperms” have sufficient 
iustinct to avoid. Supposing that the 
tea plant was, through chemical agen- 
cy, rendered unfit to be the food of the 
“ mite,” what would^ become of these 
••sperms P” Would they still continue 
to be present in the atmospheric air P 
Would *hey, under the altered circum- 
stances^ evolve into a different from 
of life P Are they palpable ? I think 
we should be favoured with some 
more definite description of these 
•‘ sperms” before we are asked to 
believe in them. It would be as 
reasonable to say that fish are derived 
from “sperms’* constantly existing 
in atmospheric air, because a fish 
appears in a piece of water which 
hitherto was known to contain none, 
as to say “ Red Spider” has such an 
origin. Where the explanation of the 
spread of animal life is so simple as 
it is in these lower forms, it seems 
a pity to resort to so poor an explana- 
tion as Mr. Schrottky has adopted. 

Sin Adam Jels PiiACE. 

Rxd SriUEB has been known to me in rfs- 
tail for many years, and the for 

two or three, though I did not «nv much 
about the Utter, hoping to find a remedy ; 
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but I have lately ehown the eggs to many ; 
they are even so large that I picked 
one up on the point of "a needle lotlhout the 
microscope ; and any ordinary miorosoopo 
can show both spider and its eggs easily. 

Did it not occur to Mr. Schrottky to try 
the microscope ere having recourse t<f the 
atmospheric epern/* theory? What an 
amount of printing and excitement it 
would have saved 1 I enclose sketobee of 
spider and eggs enlarged and coloured, 
which you can show to any sceptic, re the 
egg theory. The spider weaves a fine web 
over the leaf (upper) surface, and lives, 
eats, and lays its eggs under it ; It is not 
a dense web. The blight in Java is not 
spider; it is (probably) either bug or 
aphis. 

My experience regarding Red Spider is 
that the only known cure at our command 
for this pest is, to allow the tea bushes, 
attacked or likely to be attacked by spider, 
to grow, without weakening them by pick- 
ing off the young leaves, and to cultivate 
freely around the plants. 

If jplanters were sentimental, and pre- 
pareo to accept tormenting letters and 
possible dismissal from proprietors for short 
outturn of tea, they would stop picking 
the quarter flushes that come when the 
plants begin to look spidery or exhausted, 
in order to allow the bashes to recover 
their health. 

Attempts to extirpate ‘•Red Spidet” 
have been rather extensively made in the 
« district recently. Amongst the best and 
most practical is plucking or (.praning off 
the affected leaves and burning them. It 
remains of course to be seen whether this 
•* radical cure” will be successful. 

KtTBSiONOiTB seems to be at a loss for 
what will kill the Red Spider. I am rather 
inclined to think that manuring the plant 
will not do it, as Uarjeelingite imagines. 
If planters would go to the expense and buy 
a few preparations that are used for this 
pest at home, and apply to the plants before 
getting teo numerous, I am of opinion they 
woujd keep it down. I have not seen Red 
Spider so bad in the tea plant as in fruit trees 
JO England. I have experienced a few years 
in fruit cultivation, and found nothing 
better to keep the spider down than using 
the syringe well, and 1 think if Kursiong- 
ite get two or three days' good heavy rain, 
he will find some of his Bed Spider dit- 
appeai: ; and it may be inferred that 
^rougbt and not soil, Ac., as Eursiongite 
,18 under the impression, is the cgaie, as 
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I have fieen treea in all kinda of Boil Buffar 
badly with the p«Bt. Hovrevar, there are 
several preparations^ used for this purpose 
at home, bat 1 am not experienced enough 
to know if they would injure the'flavour 
of tea if used. 


CiTTlB manure is a very good leaf pro- 
ducer, and is not so heating as oil -cake. 
Why do not planters lime their lands? 
It may prevent Red Spider. From the 
analysis of the tea leaves, it seems they 
take up 8k of lime and 2^ per cent, of 
salt, or 11 per cent, in all. This done for 
10 years on a garden yielding 400lbs. per 
acre, leaves very little in the soil : the sap 
is deficient in these two, the plant weaker, 
and therefore more liable to attack. Proper 
manures must be put. — not the miserable 
wishyrwashy stuff which has been lying in 
a heap outside a “ bustee,” exposed for 
months to all the elements. Planters put on 
10 tons per acre of this rubbish, and won- 
der there is not a change for the better. 
How charmingly does ** Kursiongite** 
describe, in the issue of the Gazette, dated 
18 th July, the trouble taken to keep 
away Red Snider; but alas unsuccessfully ! 
The tons of stable manure worked so 
carefully into the soil'* must have been 
got from heap of dung lying outside 
^6 door, which must have had at least 
90 inches of rain on it daring the year. 
Can this ever be expected to do any good P 
There is a vast difference between pro- 
tected and unprotected manures ; this was 
tried at Inchture by Lord Kinnaird ; when 
protected cowdung yielded over 25 per cent, 
more potatoes per acre than unprotected — 
and it will oe the same with every crop to 
which it is applied. Up to date no proper 
experiments to prevent Red Spider by 
manuring have been tried. 


The Spider Blight commences at the 
cast, and works away to the west ; • or 
rather, it commences in the Terai, and 
works itself up the hills, brought by the 
wind, etc. ; for this reason, that in the 
Terai, there is more jangle than anywhere 
else, and from the paucity of lab(jr it is not 
dug in. The soil is ^rhaps cyily once dug; 
therefore, it has little of the purifying 
action of the sun. 

I quite agree that hard plucking, with 
little cultivation one year, tends next year to 
bring in Spider Blight, although the land 
mav be highly manure^. One of my best 
yielding gardens but iip to last year not 
over-plucked, although it has yielded II 
maunds per acre two years ago, was this 
]^ear affected by Spider Blight. 




1 must say tliaW when the disease 
was on, and perhaps half over, I 
thoroughly limed 18 acres : not by patting 
it at the foot of the treesi but by throwing 
it against the leaves side-ways with great 
force, so that the underf>art of the leaves 
and the stems were well limed-— rain fall- 
ing, when it assisted to otrculnte the lime, 
and carry it to the roots of the trees— puri- 
fying, no dbubt, the soil close to the roots, 
where salt, combined with this, was added 
in large quantities. The yield since has 
been very good. The stem of many fruit 
trees is white-washed in England ; and the 
Chinese water the young tea plant to keep 
away insects. 


Red Spider, as well as a small bug, has 
appeared mors extensively than is usual 
this season in the three chief tea districts ; 
the bug being chiefly noticeable in Assam, 
where it has been eating off the Pekoe 
tips in many gardens in a most rath I ess 
manner. Experience has taught me that 
these two evils generally appear most fre- 
quently in low, damp or badly cultivated 
gardens. 


Ih your issue of the 20th oftimo, I 
notice a letter signed ** DarjeelingiW* ns to 
the cause of Red Spider ou certain gardens 
in the Kurseong district. As 1 am one of the 
sufferers from this pest, I can show a piece of 
cultivation that has had every care and atten- 
tion shown it to try and guard against any 
kind of blight attacking it this year; but 
alas, a blight has attacked it, as well 
as Red Spider in abundance. This is a 
piece of cultivation that was pruned 
most carefully last cold weather, manured 
from stable refuse that bad been rotting 
for years, and well worked into the soil 
round the roots of the plants at time of 
applying, and has been kept perfectly clean 
up to the present time. 

It is a most strange fact that Red 
Spider may be in its very worst form 
on one plant, and the next plant to it 
perfectly free, with a magnificent flush on ; 
so that 1 am of opinion the whole cause 
Is to be found in the soil, sub-soil, and 
class of plant^ cultivated, with excessive 
moisture combined. 


As to saying the spider never attacks 
young growing leaves it is ridiculous, for 
1 could have shown acres of 5-year-old 
cultivation last month in splendick flush 
covered up to the very Pekoe bud, pnd I 
have the testimony of several neighhour- 
ing planters wh*o can bear out my state* 
meat. What then can be done to rid 
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fxurseivefi of tbis pest P Manure and high 
ouitifattoQ eertainlj will not do it in one 
year, nor will lime and wood-ash. 

Mb. Schrottkt suggMts ‘^that tbe prin- 
cipal direct cause to which the appearance 
of Acarus tkeivora^ commonly called the 
Bed Spider, is due, is an excess of mineral 
and organic acids in tbe sap of the plant;’* 
and that tbis excess is due tS the con- 
tinuous withdrawal of large quantities of 
the soluble alkalis, chiefly potash.” 

The thought that occurs to me is 
that, as on almost all factories it is 
the custom to throw the refuse ashes 
from the poeys or drying choolas amongst 
tbe plants round about the factory, there 
should at all events be no deflciency 
of potash in theie plants, and consequently 
they should be as thoroughly protected 
against Bed Spider as a vaccinated person 
ia against small-pox. 

I HAVB witnessed the Red Spider blight 
in Assam on a very large ^acreage in 
the NowgODg district, and have watched 
its progress over the fields, and I 
have found the same cause which has 
brought it on there, attend it here. The 
pruning has a great deal to do with it ; 
and if planters would delay their pruning 
for a few weeks longer after the flushing 
has stopped, they will find that tbe blight 
does not make its appearance so rapidly 
as usual, and yearly there will be a de- 
crease in tbis sad drawback, and eventually 
it will go away altogether. Pruning im- 
mediately after the flushes weakens the 
trees materially ; and, as in Assam, where 
there is a lull in the flushing for some 
months, the spider makes its appearance as 
soon as it finds a food supply ready and 
trees full of sap. The ground near the 
roots of the trees should be opened np as 
soon as possible after the pruning season, 
in order to receive such amount of atmos- 
pheric substance as they can during the 
drought months. The Bug blight is not 
of such consequence as the Red Spider one, 
but still the same* causa brings it on, 
coupled with an unusual wet season. I 
have noticed, when the bug has attacked 
estates in Ceylon, an enemy amongst them 
in the shape of a green caterpillar ; this 
insect destroys an amazing amount of bug, 
and one of them, which I placed in a box 
with tea terribly besmeared with bug, ate 
up alqiost every one during the night, do- 
ing ho damage to the leaf. An application 
of sufphur-flowers over a nursery which 
had bug Very badljr almost produced an 
instantaneous cure, and where large fiefdc 


are attacked with Bed ^idev and bug in 
Assam and Darjeeling, I would strongly 
advise planters applying the fumes or 
smoke of burnt sulphur held under thn 
leaves of the tea bushes, where the spider 
and bug generally take up their abode at 
times. The above view, along with dig- 
ging near the roots of the tea bushes, will, 
1 am confident, find a remedy, if not im- 
mediately, in a very short time, 

I TBIBD everything 1 could think of, and 
amongst the rest flowers of sulphur. Of 
tbis 1 put some into a muslin rag and shook 
it over the trees affected. 1 applied it 
about 10 P.M., and at 1 p.m. I could not 
find a single red spider alive on the trees it 
had been applied to. 

Thebb are two things I have noticed 
about Red Spider : tliese are, that they 
always appear first on the upper surface of 
the leaf, and that it is always the outside 
leaves on a bush that are attacked first. 

About the middle of December 1876, a 
section of the garden was pruned, and 
about the end of February 1877 the adjoin- 
ing field was pruned ; the former was red 
with spider in 1877, while the latter wa» 
quite green, with the exception of a few 
bushes in the rows next to the spiders : I 
attribute the attack of these spiders to 
early plucking, as much as to early pran« 
ing. In 1878 both these patches were 
runed about the end of January, and 
oth were well covered with spider. 

I THINE that as the garden cannot bo 
always low pruned, and only a part of it lato 
pruned, tbe bushes ought to be allowed to 
retain their first flush of a few stray shoots 
which make weak tea, but which planters 
gather to trim the bushes, as they say : and 
also that the hhanji leaves, which are 
plucked to make the bushes throw out 
new shoots quickly, should be allowed 
to remain as a natural basis for the second 
flush, which nature, assisted by tbe hoe, 
would soon produce and make the bushes 
stronger to yield more tea in tbe proper 
seasonf anji to resist spider and other effects 
of the weathep. 1 think too early and lato 
manufacture will be given up , when we 
come to know more practically the natare 
of the tea plant. We even now see the 
folly of hoeing the soil off tbe hills, leav- 
ing the bushes on the slopes without soU 
for sustenance. 

It seems unnatural that tbe bushes 
should he robbed of their young leaf be- 
fore they have had time to recover from 
diLe pruning ; and that the young by 
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which the plaate should breathe when the 
juice is beinsf sucked from the old leaf hj 
the spider, should be taken off, leariog 
the plants without lungs. 

Yet, while I advocate as late pruning as 
ossible before the sap begins to rise in the 
ashes,^ and not to begin plucking leaf 
until the second flunh is well advanced, so 
as to strengthen them to resist spider, &o., 
and not to pluck spidery bushes so long as 
the spiders leare the young leaf as lungSj 
1 am aware that the mosquito blight- 
wallahs may advocate the opposite, because 
their troubles commence later on in the 
year than the spider. Mosquito blight 
has been cured by fire, properly applied, 
without damaging the bushes. 


A COBBESPONDENT recommends shaking 
the bushes, but this is evidently impracti- 
cable and inefficient ; for the shaking of 
the bushes, some have tried the plan of 
throwing clods. This of course may knock 
ofif the spider, but does the tree benefit by 
the rough treatment P We have seen 
syringing tried, and believe it to be the 
present best known remedy, foi^it is search- 
ing as well as gentle, and not so. ewpensive 
or tedious (where water is available) as at 
first sight might appear. 

With regard to Red Spider, I am in- 
clined to believe that fresh manure is one 
of the chief causes of its propagation. 

A abort time ago, being under the neces- 
city of manuring a small portion of bad 
tea, I told the garriwallahs to cart cowdung 
to it, and they, not knowing better, took 
the dung |traigbt from the cow-house, and 
bad carted away two or three loads before I 
eaw and stopped them. 

The rest of the piece was manured from 
last year's pits. 

1 now notice that Red Spider (an un- 
common thing here) is appearing among 
the few bushes that received the pernici- 
ous stuff. 

1 may also mention as a further proof 
that X have noticed Red Spider earliest in 
the season, and worst in pieces of tea near 
oooly lines, , 

1 HAVB tried ^Gishurst's Compound’; this 
certainly kills the spiders that are alive on 
the tree, but does not destroy the eggs, and 
after two or three days they are as thick 
as ever ; * kerosine oil’ and * carbolic acid* 
have about the same effect, but not so 
good as • Gishurst’s.* Plain water sjring- 
^ well through the tree does as much 
good as anything I have tried ; ' oiay and 
eowduDg* mixed well with water, and Mfe 


Unt well smothered with it, does good : 

at I think raitt, rain, oontiuuooi raui# 
the very best remedy. 

Thb upper surface of the leaf attacked 
by Red Spider is strewn with the cast-off 
skins of the mites — a few entire, most 
broken and crumpled,— nnmbers of egg, 
and deserted yolk-bags firmly adhering 
excrement, and filaments of the finest 
web stretched here and there, and occa- 
sionally spun in little masses. The ova 
deposited on the upper surface of the 
leaf, the favorite nest being evidently 
along either side of the centre stalk. All 
this space is fully occupied, but eggs are 
also to be found scattered without any 
order here and there over the remaining 
surface of the leaf. Occasionally a few 
may be seen on the underside, but rarely, 
and on none of the leaves 1 examined 
more than half a dozen, evidently stray 
ones. The little arachnoid indeed neyer 
seems much at his ease amongst the 
rough fibres of the inferior side of the 
leaf, as his free motion and progress over 
its uneven, ciliated surface is rendered 
somewhat difficult. It is clear that the' 
little creatures are not evolved under the 
leaf, though it hardly seems a hazardous 
conjecture to suppose that they would, 
when free from the ovum and possessed 
of activity of limb, naturally seek the 
shelter which the underside would fre- 
quently afford them against the elements. 
When the ovum baa recently been vacat- 
ed, the entire yolk-bag may be seen, but 
the upper hemisphere, which at the exit 
of the larval spider is partially broken off,- 
easily afterwards becomes entirely de- 
tached, and is blown away or otherwise 
shaken off the leaf, so that only the in- 
ferior hemisphere remains still firmly 
adhering. 

The white mottles to be discerned on 
the superior surface of the foliage are 
principally of two kinds ; the one in dense 
coarser patches is a fungoid growth ; and 
the other, in appearance like a floury 
dust to the naked c^e, and spread gener- 
ally away from the divisory stalk more 
towards the marginal superfioe, consists 
chiefly of the moulted skins of the little 
animals, intermingled also with dried and 
broken yolk-bags. 

The Ovum is spherical pellucid, and 
very large as compared with the size of 
animal which deposits it. At its pri- 
marj% stage (I speak of the Itage in 
which I was able to observe it, bht it is 
highly probable that when quite recently 
deposited it may have a somewhat different 
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aspect) througU the trHii»p»reiit outer mem- 
brane, a trsnslaceat, reddish bronrn, ger- 
minal Tesicle, occupying fully one-third 
of the interior, may be discerned. It is 
possible though that what I denominate 
the germinal reeicle me,y already have 
attained the embryonic state. Prom the 
upper exteripr surface of the enveloping 
membrane a fine clear white hyaline thread 
protrudes, generally of a length about 
equal to the diameter of the egg. This 
thread is of a structure as though consist- 
ing of the same viscous secretion ns the 
yolk-bag, of which it is in reality an ap- 
pendaged continuation, doubtless drawn 
out, as it were, as the egg leaves the ovi- 
positor. Under a moderate magnifying 
power the dark reddish brown embryo 
may be observed gradually to extend its 
▼olume, whilst it loses intensity of colour, 
as it absorbs the food -yolk ; the vi tell us, 
which at first was clear and bright, be- 
comes slightly turbid, and at length the 
whole ovum presents an almost uniform 
clouded fiery pink colour, more or less 
intensified here and there. The yolk-bag 
maintains its glassy aspect. Having reach- 
ed this fiery pink stage, the egg is about 
ready to be hatobed, and shortly the co- 
vering breaks on one side, the upper 
hemisphere is lifted, and a plump little 
creature of true spiderdike appearance 
inakea his exit, leaving the clear hyaline 
shell empty; and, after looking about 
a little and taking a few slow turns to 
test his translucent limbs, be makes off 
to survey his territory. This is the Bed 
Spider in bis infancy; but, as he attains 
a very high development in the ovum, he 
is much like Ids later perfect state, only 
that now he has not more than six legs, 
his color is much paler, and his body-— 
very little smaller than the ovum from 
which he emerged — is rounder. His legs 
are transparent and almost colourless. 

After a short period of activity, during 
which his abdomen, doubtless from the 
food he imbibes, is always becoming dark- 
er and darker in colour and somewhat 
more elongated in fia-m, he settles upon 
one spot~>-now he is almost black, ex- 
cspting his cephelo-tborax, and its appen- 
dages— -his skin begins to dry and shri- 
vel, and after a period of semi-torpor, be 
struggles and emerges from bis first moult 
a perfect eight-legged spider. At first he 
looks tender, semi-transparent and fresh, 
excepting the black abdomen upon which 
tlie wUt» bristles form a striking feature, 
but liitfe by little his whole being becomes 
firmer and rougher* and his colour more 
umfoimly red. The male may be distitf- 


guished from the female by bis smaller size 
aud more elongated abdomen. 

Tupac Yupai^qui. 


I HAVB examined tea plants at all seasons, 
and even in the coldest part of the year 
have never failed to find the Bed Spider, 
and healthy fertile looking eggs on some 
bushes. In the cold weather there are 
certainly very few, and these are compara- 
tively sluggish and inactive : but as soon 
as the warm weather sets in they awaken 
to renewed activity and vigor in .the 
propagation of their species. 

Good and thorough cultivation has fre- 
quently given good results in lessening the 
spider, and it no doubt has lessened its evil 
effects ; but cultivation in itself does not 
Actually diminish the numbers of the 
arachnoid. It simply gives vigor to the 
bush, and thus enables it to withstand the 
weakening effects of the blight with less 
apparent detriment, just as a strongi healthy 
man might support drains upon his strength 
without showing fatigue, where a weak 
cachectic man would fail and give way. 

As to the rain putting an end to the 
spider's.^ ravages it undoubtedly does so 
for a time, probably by the simple 
mechanical process of either washing the 
spiders off the leaf, or destroying them in 
siiu; but the eggs remain firmly adher- 
ing to the leaf, and are neither washed 
off nor destroyed ; consequently, as soon 
as the rain has stopped, all these ova 
begin to furnish a new generation. The 
action of the rain has, besides this, the 
same favourable influence as cultivation, 
and in giving strength and growth to the 
bush, it assists in obliterating thb injurious 
effects of the blight as well as attacking 
its source. 

Tupac Yupanqui. 


A PLANTER of extensive knowledge and 
long experience attributes the Red Spider to 
over-plucking, i.e., plucking late intbe year, 
and after the tea-yielding season proper is 
over. This, he says, tends to weaken the 
plant, which thus induces the spider to put 
in an {fjppearance sooner or later, and 
the bush has then to be nursed or have 
the benefit of its young leaf until it 
recovers. This pushes the yielding sea- 
son late into May, whereas steady pluck- 
ing ought to take place in the middle 
of April. Our correspondent does not 
consider it a question of exhaustion of soil, 
but merely of exhaustion of plant alone, 
caused by too early plucking. The bush 
gets deprived of every leaf late in the year 
atnthe expeuse of the root of the plant. 
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Aa to gardens wbioh have nerer been 
plucked, the writer inquirea whether they 
oonaiat of tranaplanta, as these often show 
spider when put out among healthy bashes 
in ordinary plucking, and whether this is 
due to the shock the transplants receive, 
or to any injury the roots may have 
suffered* He says Red Spider attacks 
bushes weakenea by this cause, and 
plants put in with extra care are less 
liable to show it, especially those put in 
a deeply-hoed, well-prepared nursery, as 
the roots will have a downward tendency, 
and not be so liable to injury in the 
course of keeping the nursery cleared. 
In conclusion, our correspondent main- 
tiiins that if the plant is given fair, 
but not excessive, cultivation, and is not 
over-taxed towards the end of the year, 
it will, after its cold-weather rest, yield a 
better profit the following seasons at no 
expense to its life or health. While 
not deprecating manuring as al- 
together useless, the writer recommends 
its application in a liquid form, care at 
the same time being taken not to injure 
the root. Further, he sr.ys, do not 
manure with a view to get rid of the 
spider, as considerate treatment will do 
this. Bad cultivation, which means hard- 
ened ground, he adds, b^ depriving the 
bush of nourishment, is au incentive to 
the spider. — /. D. News. 

I Exfubibnck has proved that the spider 
attacks young gardens as well as old, that 
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highly iiiauiired and exhausted lands at'o 
equally obnoxious to the ravages of this 
pest, and that above 4,000 feet elevation 
the ** Bed Spider'* finds himself out of his 
reckoning, and does little or no damage. 
It is known that in the hills a good steady 
fail of rain puts an end to his ravages but 
only for a time, for be is found as lively 
and ravenpus as ever during a ^reak in 
the rains — Darjeeling News. 

Bed Spider is, 1 believe, bred front 
eggs deposited by the spider of last year, 
and that they areb ronght to maturity 
by heat, t. e., in May and June, before 
the rains come oil. Sulphuric acid would 
cause heat and hasten the maturity, and 
ill the second place Bed Spider attacks all 
ages of plants from 6 months old in nur- 
series to old plants. Mr. Schrottky is 
wrong in saying that it only attacks a 
garden after it has been plucked ,6 or G 
times ; this is not their habit. They 
attack all ages; and 1 must say, from 
what I have seen here, that the young 
plants on the new garden were both this 
and last year the worst. On the old gar- 
den, where the English manure waa 
apfdied, it was very bad — every hush quite 
red. 


A MIXTURE of one part of lime to two 
of wood -ashes sprinkled on the bushes, 
is recommended by an Assam tea planter 
as effectual in eradicating Bed Spider. 


SUMMARY OF OPINIONS REGARDING THE 
RED SPIDER. 

Compiled from Opinions of Leading Contributors to the 
"Indian Tea Gazette.” 


THEfollowingsummary iscompiled 
from information furnished by lead- 
ing planters of known ability and 
long experience ; and here will be 
found gathered into one foqps the 
information which at present exists 
Hih the subject, and thh efficacy of 
such remedial measures as are 
known : — 

I 1. It seems undoubted that cer- 
’ tain atmospheric conditions, inilu* 
enoed by soil, and a lack of vigour 
in the plant, are condneive to the 
presence of Red Spider and to its 
retention. When we speak of atmos- 


pheric conditions, however, we by 
no means intend to refer to such 
conditions as apply to the presence 
of rust, srant, mildew, and mould ; 
for it is in exceptfonally dry seasons 
that the pest appears in most aggra- 
vated form, whereas the reverse is 
the case with the low forma of 
fungoid or atmospheric blight men- 
tioned. We believe that the theory 
as to atmospheric sperms also ha, 
been, completely disproved, atfd that 
the original advent of the sjnder is 
4ue to the like causes which create 
the advent ioi' particular spots of 
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Special pests. The insect was pro- 
bably finrt introduced in tea seed^ 
and its primary home would seem 
to have been Assam. Curiously 
enough. Red Spider is found to be 
more prevalent in the open, which 
is contrary to the previous belief; 
the argument having hitherto been 
that it was worse near jungly and 
wooded land. 

Bright weather is favorable to its 
re-appearance, for the reason that 
the eggs, which have been washed 
into the earth during the rains, are 
hatched readily by the sun^s warmth. 
Thus, in a garden which has been 
once attacked, the spread of the 
disease is found very marked in favor- 
abfe conditions of the weather for 
the hatching of the eggs. This is 
less noticeable in the cold weather, 
when the blight, in fact, is almost 
absent: supporting the hypothesis 
that heat is a necessary continuing 
cause, lis it is found to be in the 
case of the Red Spider of the English 
bot-houses. 

2. It is to be regretted that the 
date of the original advent of Red 
Spider was not in the first instance 
particularly noted ; but once present, 
it is found that its re-appearance 
occurs almost invariably towards the 
end of April and in May and June, 
the three hottest months of the year, 
when, as stated, the climatic condi- 
tions are most favorable for the hatch- 
ing of eggs. On the Badamtara 
Garden, Darjeeling, it first appeared 
towards the end of May 1876. On 
the Company's other garden (Tnkvar) 
it first appeared about same date ia 
1877 ; and at Badamtam it re-appear- 
ed a little earlier in the same season ; 
and from that time till now that 
garden has never been entirely free 
from the pest. On Tukvar, last year, 
from of July till middleof (Etc- 
her, no live spiders or any ova wer^ 
found upon the hushes, but with tbi» 
return of the dry brig^U hot weather 
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it re-appeared, and became worst 
on the parts most free from it for-^ 
merly, and, strange to say, at the 
highest elevations — from 4,500 ft; 
to 5,200ft. On the parts most 
severely affected last rains— froD» 
2,500ft. to 4,000ft. — a trace of spi- 
der or ova was hardly to be found. 

8. There seems very little differ- 
ence between tbe extent of the 
blight as regards closely-planted or 
wide-planted bushes, and this is 
accounted for by tbe theory that it 
is spread from plot to plot and garden 
to garden by coolies, in the same 
way as it may originally have been 
introduced by seed from district to 
district. 

4. The blight having once appear- 
ed, there seems to be no gradual 
increase in its intensity in particular 
spots. It^ does its work promptly 
and effectually in a very short time ; 
and removes rapidly to fresh fields 
and pastures new. The worst year 
was 1877, while in low pruned bushes 
the attack has been noted as less 
severe than in others. 4 ^ 

6. The percentage of destruction^ 
in gardens once attacked by blight 
has reached often to one-half of 
the cul tivation ; and this, too, 
apparently without regard to late or 
early pruning. 

6. The spider is found to follow,, 
as a rule, no regular course in one 
direction, but to be eccentric in its 
appearance, which supports the 
theory that it is carried by coolies or 
by the wind from bush to bush; 
but where the soil, sub-soil and as-**! 
pect are « uniform, tlie action of, 
spider is more uniform, andwhei^ 
the blight is at its very worst stage, 
an entire slope becomes black as if 
scorched with fire. During the hot 
dry weather in April at^ May or 
June till the setting in of tbe heavy 
rains, the blight in certain gardens 
in^ Darjeeling spreads with amaaing 
rapidity— very xnueb resembling the 
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progrees of tbo potato disease on thns destroyed, bat safficient al trays 
its adveat at home, remain to produce the re<appearaDee 

7. It rarely happens that in an of the pest in conditions of weather 
area once attacked, many patches favorable for its development, 
escape free, but still it is found sa€l- 12. As a rule, when bushes are 
ciently so as to justify the tlieory attacked by spider blight, no other 
that the spider does not travel, but is blight touches them, but aphis has 
carried to adjacent places by coolies, been noticed, in Assam, at the same 
If the atmospheric sperm theory time, frequently. 

were true, the whole of a garden of _ 13. But the appearance of aphis 
plants of like growth and vigour simultaneously with spider has not 
would stand to be simultaneously been found in any way to diminish 
attacked. Yet we find that this is not the latter. 

so, but that healthy as well as weak- 14. Syringing with thin mud 
ly bushes are attacked in like man- and blue clay has been tried with 
ner, and that too irrespective of success, the result following that 
poverty or richness of the soil. the spider is imprisoned until rain 

8. Further, the spider attacks falls and revives the bushes from 

good and bad, young and old bashes, their stagnant state, and then they 
drawing no distinction as regards throw out a brilliant green flush, 
age; and often the largest and Syringing with lime water has been 
most vigorous plants are found at- found advantageous too, but the 
tacked the. most, while on new* nur- spider is found soon to re-appear. . 
series, on well-manured new land, it If lime water is used, to be at all 
has frequently been found most effectual it must have plenty of 
virulent. strength and virtue. The Daijeel- 

9. We have several testimonies ing lime is poor, and the experi- 
t^he fact of nurseries being thus ments in this direction have not 
ipmost entirely blighted, and we therefore met with much success 
have ourselves seen it to be the case there; yet this remedy is undoubt- 
oflten. On one estate in the Dar- edly a good one, although prefer- 
jeeling district, in a nursery raised ence may be given to a solution of 
from seed imported from Assam the mud or blue clay. 

previous cold season, the seedlings 15. The application of dry lime 
were badly attacked with spider has not generally proved successful, 
almost directly the hot weather the first shower washing it off the 
commenced. leaves. 

10. The spider is found almost 16. It seems established beyond 

invariably on the upper side of the doubt that spider blight is found 
leaf. It has occasionally been present on bashes grown in well- 
noticed on the underneath part, but manured land equAlly as in bashes 
^ly daring very wet weathcH*, when, in impoverished soil. Indeed on 
'iibubtless, it retires there* to esoape some gardens the very finest plots 
>^he wash of the rain. of plant on the best soils wm’e the 

■^11. The eggs being extremely worst affected with spider. It has 
minute, it is found very difidenit to also been found, in Assam, that the 
discover them on the surface of the blight is most prevalent on slow- 
ground, but they are found freely on growing bashes, high and low. * 

the upper surface of the leaves. 17. The weight of testimony 
Doubtless millions are washed into on.this point goes to^bow that the 
the soil by heavy rain, and many^ healthiest and inmt vigorous bushes 
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are as a rule the fivBt attcxked* 
Stagnaxit plants plucked too soon^ 
or suffering from unfavourable wea- 
ther, fall also early victims, 

1 8. It has been noticed that in 
cases where plants were cut down 
almost to the ground, and the prun- 
ings burnt and buried i» the form 
of ash, the pest appeared on the 
new growth. Heavy or light prun- 
ing seems to make little difference. 

19. The evil is undoubtedly 
propagated by coolies and by insect 
agency. On either side of a well- 
frequented path the bushes have been 
found almost untouched, while a 
little way off, towards the centre of a 
plot, the blight has been found severe. 

• 20. Little reliable information, 
unfortunately, can ever be obtained 
from even the most intelligent 
coolies or sirdars. Probably this 
might be otherwise if they were ex- 
pressly cautioned and instructed, as 
far as possible, on the subject. Be- 
ing all day long among the bushes, 
their opportunities for close observa- 
tion are considerable, and it would 
be well to utilize them, 

21. It is questioned by some 
whether heavy rain does wash off 
the spider, and it is argued that the 
disappearance of the spider in wet 
weather is attributable to the atmos- 
pheric condition being unfavourable, 
simply, to its existence. It always 
appears, however, on bushes once 
attacked, when bright, hot sunny 
weather sets in, or when drying east 
winds are prevalent. 

22 — 23. Thu§, the blight once 
present, the rains serve only as a 
temporary relief. The pest remains 
—greatly diminished, if not alto- 
gether actively absent, in the rains, 
dormant in the cold weather, and 
vigorous in the hot. 

24t The spider may be gaid to 
atta<& almost exclusively the old 
leaves, but when the attack is v^ry 
severe,' an^ all the*«ii^ld leaves have 


been destroyed, the spiders run up 
the young flush as fast as it grows. 
But this is only where the attack 
bas been serious. The hard leaves 
are preferred always. 

2^ At all elevations from 200 
feet to between 1,700 and 5,300 
feet. But in the Darjeeling district 
the worst appearance was from 2,500 
to 4,000 feet. Below and above 
these ranges, the attack there has 
been only partial, though rather 
worse at 2,500 feet. 

26. The .quality of soil appears 
to make no difference whatever. 

27. The spider lives, it has been 
ascertained, only three days. This 
observation applies to leaves which 
have been plucked and watched. 
Possibly on the living plant its 
term of life is longer. 

28. It is established, by the 

obsexvation of the majority of our 
correspondents, that bushes freed 
from spider during the rains, have 
an improved flush ; probably owing 
to the cause that the sap, which 
had previously been prevented frqm 
circulating, gets vigour, §; 

29. It is not proyed that ants 

devour the spider, although we have 
heard it so stated. c 

SO. In Darjeeling, hybrids were 
found worse affected than the Chi- ' 
nese variety ; but in cases of late 
pruning, elsewhere, the plants which, 
in a previous year, under early prun- 
ing, bad been attacked, escaped. 

31. The edges of the leaf are first 
attacked. These leaves when manu- 
factured become red. 

32. <rhe theory that the cause o£ 
the* disappearance of spider in the 
rains is due to the fact that it has 
by that time deposited its ova, and 
thence after dies out spontaneously, 
cannot be upheld, ipince the spider 
is present all the year round. 

33. The presence of spider has 
been shown to be altogether inde- 
pendent of quality of soil. - 
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TEA CULTIVATION. 

By Sigma, 

PART L— PLANTING. ' 

I.— Varieties of Plant. 


A GOOD deal of discussiou has been 
provoked in order to discover whether 
all tea plants belong to the same or 
distinct species, and to what country 
they are indigenous? It will sujSSce, 
for all practical purposes, if we recog* 
nise the fact that there are two dis- 
tinct varieties of tea plants, and 
that one is undoubtedly indigenous 
to India, while the other was first 
met with in China. From these 
circumstances one is called the 

Assam/^ and the other the 

China^’ plant. 

The Assam plant is so called from 
its having been first discovered in 
the province of Assam, and %ubse- 
queatly in the neighbouring dis- 
tricts of Cachar, Sylhet, and Muni- 
pur. It is by far the nobler and 
more valuable variety. In the 
natural state it grows a forest tree, 
attaining a height of 25 or 30 feet 
in the dense luxuriant jungle ,of its 
native home. It is emphatically a 
tree and jtiot a shrub. However, 
for agricultural purposes, the tree is 
dwaded into a shrub, capable f^f be- 
ing primed and plucked without the 
assistance of ladders. The distin- 
guishing features of this species are 
a single stem, a light ash-colored 
bark, and large yellowish green bold- 
ly-veined leaves of a satin texture. 
When iu proper cultivation^ this 
plant is a beautiful miniature tree, 
covered with luxuriant glossy foliage 
varying from light green to golden 
yellow shades at the tips of the 
branches. A fully-developed leaf 
approaches a foot in length, the stem 
about 8 inches in diameter, the 
circumference of the plant round 
the tips of the branches 20 feet^ and, 
the height 4 to 5 feet. 


As is generally the case with 
plants ofi»a superior species, the seeds 
are smaller and less prolific than those 
of the lower or China variety. The 
tea manufactured from the Assam 
plant is incomparably stronger, hav- 
ing more body and roughness than 
that made from the China leaf. 

The pure Assam variety is called 
indigenous. 

The China plant is an inferior 
species introduced into India, Java, 
and perhaps Japan, from the cot^n- 
try which gives its name to this 
variety. This plant is essentially 
a shrub, or rather scrubby bush, 
moat likely reduced to its present 
condition by neglect and poor soil ; 
for it appears that in China only 
the poorest soils are planted with 
tea. (This circumstance unfortu- 
nately led the pioneers of Indian 
tea to conclude that poor soils and 
steep slopes were those best adapted 
for tea,) Its characteristics are many 
wiry stems, twigs rather than 
branches, numerous small, dark, 
glossy, scarcely perceptibly- veined 
leaves, seldom longer than 2 inches, 
and narrow in proportion. The seeds 
are larger and more numerous than 
in the Assam variety. The tea 
manufactured from China leaves, 
when of a very choice quality, seU 
dom to be purchased out of Russia, 
has a peculiar delicacy of taste and 
aroma attributable more to the 
laborious and dainty manipulation 
of the Chinese tea-maker, than to 
any inherent virtue in the plant 
itself. Plants, whose age is to be 
counted by hundreds of years, are 
highly esteemed for their produce in 
China and Japan, this respect re- 
sembling the choi^ vines of Europe. 
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Owiug no doubt to the variable* 
ness of its native climate^ the China 
plant flourishes an evergreen^ whe* 
tber at ad elevation of 7,000 feet 
above sea-level^ or in tropical forests. 

TAe hybrid, as its name indicates^ 
as an intermixture of the two spe- 
cies of Assam and China. ^ It is the 
most profitable plant in a commer* 
cial point of view, as it possesses 
the compactness and hardy nature 
of the China, together with the 
productiveness, and generally su* 
perior qualities, of the Assam plant. 
Naturally, its distinguishing fea- 
tures are similar to the parent 
variety it more nearly approaches. 
For industrial cultivation the indi- 
genous is too delicate, and China 
too low. The hybrid is the auream 
mediocriter, or golden mean. For 
planting on hill gardens the hybrid 
should be a half Assam, half China 
variety. In some of the Daijeeling 
gardens an excellent dark green, 
glossy, krge-leafed hybrid is to bo 
found admirably adapted for hill 
plantations. Where a decent hy- 
brid will not grow to pay, tea had 
better not be planted with any hope 
of profit. 

For plantations in tlie hot plains 
of Bengal, the higher or more Assam 
the hymid is, the better, — nothing 
lower than 60 per cent. Assam 


should be permitted. 

However, as little or no scientiflo 
attention has been paid to the hy- 
bridation of the tea plant, and the 
very existence of hybrids is more a 
happy accident than the consum- 
mation of a well-planned attempt 
to introduce a more paying plant 
than either of the natural varieties, 
it is almost impossible to have ten 
acres of plant of a uniform class. 
The only practicable way to attain 
this desirable uniformity is to root 
out all low-class bushes, and sup- 
plant them with those of the desired 
standard. This is undoubtedly an 
expensive expedient, but one which 
would in the end well repay all the 
labor and money expended. To 
obviate such labor and expense in 
future, let all proprietors and mana- 
gers have impressed upon them the 
value'^of liaving in every plantation 
a patch of plants, well apart from 
the degenerating influence of low 
Chinas and hybrids, of high class, 
even indigenous, cultivated for the 
express purpose of supplying a 
known class of seed for home use. 
Such a plan should especially be 
adopted by the Darjeeling, Terai, 
Chittagong, and other districts far 
removed from Assam, — at present 
the only source from which good 
seed can be obtained. 


2.~ Soil. 


Soil, or the upper stratum of the 
earth^s surface, is composed of 
humus or decayed vegetable matter, 
sand, clay, and mineral substances. 
Fvery plant requires a particular 
Boil or peculiar combination of the 
above-mentioned constituents suited 
to the proper development of its 
roots, woody fibre, bark, leaves, 
flowerB, fruits, and seed. 

Th% tea plant being grown for its 
leaf, the soil must be suited for its 
healthy development. A chemical 


analysis of such leaf will show what 
elements are required in the soil 
to prqduce such foliage. However, 
if we consider the native soil of the 
ludipu tea plant, we need not ap- 
peal to chemistry to learn that the 
soil must cousist of a surface layer 
of rich vegetable mould on a bed of 
deep loam, such as only forest-cover- 
ed lauds can possess. 

The vegetable mould will nourish 
the tender seedling, while its tap 
^ root will easily bore its way down 
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into t})6 friable loam in search 
of mecbanical support and vital 
moisture^ which descends some feet 
below the surface during the dry 
season of the year* 

Consequently, forest land is the 
best site for a tea plantation ; jungle 
or scrub and grass land, when no 
other kud is procurable. To at* 
tempt i plantation on land denuded 
of everything but stiff clay, by 
wash, or worked out into a sour, 
water-logged puddle, by cultivation, 
is simply handicapping the specula- 
tion beyond hope of success. It 
will not pay to manure heavily, and 
cut expensive di'oins before tbe plant 
can thrive and give a return. Let 
it be remarked once for all, that tea 
will only pay a decent percentage 
under favourable circumstances. 

Having a block of land to select, 
the site of the actual plantation from, 
the prospecting planter must consider 
the question of soil, aspect, slope, 
and water-supply. Tbe description 
of soil required has been already 
pointed out, and the nearest approach 
to it must bo looked for. 

The best aspect is between north- 
west and south-east, tbe more 
uortherly.^the better. The opposite 
points of the compass have too great 
an exposure to sun and drying wnnds. 
Such aspects, on hill-sides especially, 
will invariably be the cause of in- 
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numerable vacancies, and perliaps 
of whole divisions of newly trans- 
planted seedlings dying en masse. 
Except as a last resort^ or unless 
counterbalanced by most important 
advantages of soil and slope, a 
southern or western slope should 
never b% planted with tea. Utilise 
them by planting thickly with tim- 
ber trees, and thus conserve mois- 
ture. 

The most preferable slope is one 
just sufficient to drain tbe land of 
superfluous water. Too steep a 
gradient involves heavy terracing ; 
too dead a level expensive drainage* 
If small undesirable patclieS occur 
in an otherwise suitable block of 
land, plant with appropriate des- 
criptions of forest trees, instead of 
toiling and spending money, in try- 
ing to make the garden look a sym- 
meti*ical sheet of tea. The game is 
not worth the candle* 

A handy supply of perennial 
water is a great help in rearing nur- 
series, and keeping alive transplants 
in an unexpected break of dry, hot 
weather, especially when filling up 
vacancies. 

A portable pump, with a canvas 
hose and a fine rose, would have 
saved many a thousand seedlings 
during a period of drought. The 
cost would not be worth considering 
with the result. 


.—Laying Out. 


Method and arrangement are 
essential to tbe success of every 
undertaking, and perhaps ii\ nolj ranch 
of agriculture are they •more neces- 
sary than in one, where one of two 
Europeans have to guide and check 
the work of hundreds of ignorant 
and generally perverse coolies^ _ 

In order to exercise a proper 
supervision over a plantation of any 
extent, especially in broken or hilly 
ground, it is absolutely necessary 


that (1) there be a series of blocks 
of plant ; and ^(2) that there be 
decent bridle paths connecting them 
together. 

A plantation should be divided 
into divisions and sections. The 
former to consist of 50 acres, and 
the latter of 10 acres, or as near 
to these dimensions as the lyiture of 
the ground will permit. 

Ou the Himalayas, the hill side 
is usually cut into strips by 
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water-courses^ ruQuiug' from top to 
bottom in a pretty straight direction. 
On a hill side or sloping ground^ 
having determined upon the acreage 
of the yearns work, and selected the 
site of the future plantation, cut a 
level road, 8 feet wide, along the top 
of the intended plantation, At a 
distance of 220 yards lower down 
the hill, cut another of the same 
width and parallel to the top road, 
and a new and lower one every 220 
yards. An acre being 220 yards 
long and 22 yards wide, or ten chains 
by one chain, the land enclosed 
between two of these parallel roads 
will give the length of an acre. At 
every 220 yards along the parallel 
roads place a stake. Connect these 
stakes by a road cut straight up and 
down hill. Thus, the entire plant- 
ation will be cut up into blocks 220 
yards square, or 10 acres in extent, 
marked by roads. The number of 
sections between any two parallel 
roads will form a division. The 
above arrangement may seem impos- 
sible on many hill sides or broken 
country, but a little patience and 
determination will enable a very fair 
imitation of this chess-board system 
to be followed. Of course, the planter 
like the tailor, must cut his plantation 
according to his land. One thing, 
liowever, should never be lost sight 
of in laying out roads on a hill 
estate, — that the shortest line is the 
straightest, and will invariably be 
the one selected by the cooly, through 


jungle or tea if necessary, in spite 
of the most elaborate system of 
easy gradients. The planter, for 
his pony V comfort, can cut zig-zags 
(ffoofnlies), but lot him start with 
the straight road as his base of 
operations, and leave it free for his 
coolies. Bridging hill streams is an^ 
expensive and generally jifelei^labor. 
Merely level the bed large 

slabs of stone so as to form a level 
causeway or ford without in an way 
obstructing the waterway. 

For flat lands the foregoing plan ; 
is the most obvious aud practicably 
only that the roads should be 15 ' 
feet and 10 feet wide, to allow the 
passage of carts for collecting fuel, 
charcoal, manure, and even the leaf 
from the pluckers in the middle of 
the day. The want of roads lead- 
ing to every section of a garden of 
tea. is' th5 cause of that portion be- 
ing overlooked by the planter. The 
consequence is, bad cultivation aud 
worse plucking, both of which throw 
back and sometimes ruin the bushes. 
Every planter of any experience 
knows that those portions of ►the 
garden adjacent to roads are invari- 
ably better treated by the coolies, 
for obvious reasons. ^ 

In selecting a site for a factory 
in hilly country, it must never be 
forgotten that a little forethought 
will make abundant water sooner 
available for driving all the macbiiv 
neiy ever likely to be required in 
manufacture. 


4. — Preparation of *Land. 


The truth of the old saying, As 
you sow so you shall reap,^’ cannot 
be better exemplified than in the 
results obtained from well and badly- 
prepared land under tea. The com- 
parison* of bushes grown on well- 
cleared^ deeply-dug, thorouglily- 
exposed soil, with those grown on a 
merely scarifiol |^ce of laud, will 


make the advantage of the dearer 
system over the cheaper manifest to 
the dullest comproStosion, 

Plautotions ^ are made with two 
Onei the profitable pro- 
du^mlf of a vsduable article of com- 
merce I and thl^otlier, the deluding 
investors into buying a certain 
humber of acres of plant. Accord- 
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iiigly, the land is either properly removed. The land being free of all 
■ prepared, or merely scratched and jungle and roots, dig withthe hhodalee 
the seedii thrown in, or the seedlings to a depth of at least 8 inches, and 
stuck in anyhow— quality and quan- thus break the crust of the earth, 
tity being the respective ends in and expose the myriads of roots, 
view. These sliould all be freed from earth. 

Having marked out the piece of gathered in little heaps and burnt as 
land to be planted out by tbe level the stumps and larger roots have 
and sectional roads, cut down all been. If the roots are very nnmer- 
undergrowth and saplings, if in ons, as in grass land, after the first 
forest land, and all the scrub if on breaking up of the soil with the 

jungly land. Each class of cooly dig all over again with the 

has and understands bis own way of digging fork, or grope, w’ith 14.-inch 
clearing land best; let them follow tangs, and a spread of 10 inches — 
it.- Having cut down all the jungle the finest agricultural implement in 
immediately after the rains, let it the world I The use of a hhodalee 
dry thoroughly ; and then on a for removing roots is not recom- 

windy, sunny day fire it in strips mended ; for being a cutting instru- 

about 50 yards wide and the entire ment, the grass roots are chopped 
breadth of the clearing ; collect all up, and every little piece, as a rule, 
thecharred debris and re-fire, — every- produces a clump of grass, while the 
thing movable being burnt. Grub fork 'pierces into the soil and loosens 
up every stump by the roots anH burn it, exposing long pieces of root, 
them. This may seem a useless which can easily be gathered and 
piece of expense ; but if the land burnt. The above method applies to 
is to be deep dug, the soil must be flat or moderately sloping land ; but 
rid of the net-work of roots round if the land is it must first be 

every stump. If the lines of tea f^rrac^rfand then dug up with AAorf- 
bushes are to be regular and uni- alee and fork, 
form, the obtruding stumps must be 

5.— Lining and Staking. 

The surface of the land I^ing tance from the guiding road or line, 
been cleared of jungle, and the sur- and along this rope at each knot a 
face soil broken up and freed from stalce is thrust in lightly. On a flat 
roots, it becomes necessary to pre- piece of land the stakes should pre- 
pare the actual spot where the future sent themselves in straight rows 
bush will grow ; but whether it wdil from every point of view ; but on a 
thrive^ altogether depends on the slope, the lines should be parallel 
way its home has been fitted^ for its and equidistant, ^though, owing to 
reception. Taking a perfectly straight inequality of the land, the indivi- 
boundary road, or, in •the ab^;ence dual stakes in each line may not 
of one, a line laid right through the correspond in position with those in 
plot as a guide, begin laying down the next. If tlie planter is particu- 
parallel rows of stakes. To get the lar, and can spare the time, he should 
stakes in a line and equidistant, a personally lay out the stakes at 
thin rope, about 60 yards long, and either end of the rope ; so that the 
knotted at equal dir ^ances, must be coolies, having these stakes t(f guide 
stretched by two men, each of whom^ t^^em, can easily lay down the inter- 
with a rod, measures the same dis- mediate ones. ^ 
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Each stake marks the exact spat 
where the fature bush will stand. 
If the plants are to be pretty close 
in line^ or anything under 3 feet 
apart, the easiest method will be to 
dig a trench^ 18 inches deep and 12 
inches wide, throwing the soil be- 
hind, not out^ so that th9 line of 
stakes will fall right down the mid* 
die of the trench. The cooly should 
carefully replace the stake. The 
value of trenching land, and, if pos- 
sible burying in neighbouring weeds, 
ashes, refuse, &c., is too well known 
to require comment. 

However, if the plants are to stand 
well apart iu the lines 4 feet or more, 
then it will perhaps be quicker and 
cheaper to dig holes with the stake 
for a centre ; but the question can 
easily be settled in favor of the quick- 
er or cheaper method by setting a 
gang of ten men to dig trenches, 
and another ten to dig holes, 
and seeing which gang covers more 
ground in a day’s work. 

The holes will require particular 
tools, but the trench the ordinary 
khodalee; which is another consi- 
deration in deciding for one plan or 
the other. I would strongly recom- 
mend trenches. In order to test 
the depth of the digging, whether 
in holes or trenches, each superin- 
tendent should be supplied with a 
stick, about the length of au ordi- 
nary walking stick, but tapering 
from a nicely-rounded head to a 
sharp point. At 20 inches up from 
the sharp end, a hole should be cut, 
and a cross piece passed through. 
Thus, a man, walking down a trench 
or line of holes, pushes his stick 
into the newly dug soil, and, if his 
rod sinks in to the cross piece, 
he is certain that a proper depth 
has been attained. An ordinary 
carpenter will make a dozen of J:hese 
standards a day. A bard close- 
grained wood sho^d be chosen, pr 
the points will easily blunt and 


splinter. The heads should be nicely 
rounded to fit and not hurt the 
palm of the hand, as tjie stick 
requires to be used thousands of times 
daily. 

On slopes, the lines of bushes 
should invariably run across and 
not up and down hill, unless wide 
planting is done on terraced land, 
when the lines should run perfectly 
straight up and down. On all slopes 
there must be wash or abrasion of 
surface soil, especially, if dug np, 
caused by rain water. If the bushes 
are planted pretty closely in line 
across a slope, thin roots and stems 
will naturally hinder a good deal 
of wash ; while, if planted up and 
down hill, the space between the 
plants being deeper and more dug 
than iu the lines, the rain water 
collecting will rush down and soon 
establish cleanly-washed gutters for 
itself. This loss of soil ecery year 
means the certain ruin of the garden. 

When the trenches or holes have 
been dug, a cooly with a mallet 
should drive home the stakes firmly, 
as they are required tg indicate the 
position, and thus protect the little 
seedlings for the first year at least 

The distances at which the bushes 
are to stand depend on the slope of 
the ground and the class of seed 
used. The steeper the slope the 
closer the plants should be in line, 
ranging from 2 to 4 feet apart as 
the slope decreases. An ordinary 
hybrid on fairly flat land will be 
found to answer best at 4 feet apart 
in tbe,lines. A uniform distance, for 
all gradients of .4 feet between the 
lines^ will allow room for fair culti* 
vation and development in the 
bushes. 

For high class hybrids the dis- 
tances each way should be increased 
by a foot, light and air being as 
necessary to the healthy condition 
of a plant as to that of a human 
being. Plants should never be 
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ptaced so close together as to ex- 
clude either. Covering land thickly 
with tea bushes with the object of 
checking the growth of weeds about 
them will simply end ia their check- 
ing and choking each other ; for 
instead of healthy, well-developed 
bushes, the result will be that the 
ground will be covered with star- 
velings, which will give a grand 
promise in the first few years of 
their existence ; but the weak-minded 
planter will soon enough discover 
that his greed has caused him to 
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over-reach himself. No man with^ 
a grain of common sense would ever 
adopt clump or hedge planting. He 
would know better than to expect a 
few square inches of soil to nourish 
a tea bush. Let any one hankering 
after such folly look into the tangled 
scrub abcwe ground and matwork 
of roots below ground an overgrown 
nursery degenerates into, and he 
will get a pretty correct idea of 
what his clump or hedge planting 
would come to in the third or 
fourth year I 
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6.— Sowing at Stake. 


There are two methods of cover- 
ing a tea garden with plants — ^one 
by which the seed is sown, and the 
other by which the seedlings are 
planted out in the fields. The 
former of these plans is knomn as 
Sowing at Stake^ or in siiu^ the 
latter as Transplanting, Both plans 
have their advantages and disadvan- 
tages ; but, as the former is in- 
applicable to the majority of tea 
districts, owing to excessive heat 
and drought • in the spring and 
summer, no lengthy balancing of 
the pros and cons is necessary. It 
will sufificd* to state here what will 
be apparent when the two methods 
are fully explained ; that sowing 
situ is the quicker, simpler, and per- 
haps cheaper method, while trans- 
planting is much slower, more risky, 
and undoubtedly cannot produce such 
fine young plants as sowing once 
and for all, and never disturbing the 
seedling by transplanting Jit from 
nursery to the field. However, as 
Nature has distinctly defined *tbe 
limits within which each or both 
systems may be put iu practice, the 
plauter has only to learn which one 
is applicable. 

It has been explained how the field 
is prepared, lined, and staked^ and 
the expression Sowing at Stake" 


easily explains itself to mean sowing 
seeds round about these stakes. T^e 
soil, to a distance of eight or nine 
inches round these stakes, having 
been already dug, either in trenches 
or holes, is loosened with a hand-fork, 
or koorpifiy and finely pulverised to 
a depth of six inches, and the seed 
sown in this spot. 

The seed, plucked as late as 
possible, about the beginning of 
November, is shelled or released from 
its outer capsule, similar to that of a 
walnut, and generally containing 
two or three seeds, by being thinly 
spread out in the factory verandah 
or in an open shed until the capsule 
splits, and allows the seeds to be 
disengaged by women or children. 
The common practice of spreading 
out the seed in the sun to split the 
capsules, is not a safe one ; for, if 
the suu be allowed to more than 
split the capsule, it will injure the 
vitality of the seed by making the 
kernel oily and yellow. 

Some of the most productive 
plant the writer has seen was 
raised from seed at stake ; but the 
seeds were sown, capsule and all, 
exact! V as plucked from th^ tree, 
at a depth of about five inches below 
ground. Of course the seeds were 
'mdch longer gerimhiating ; but had 

10 
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tiiey been shelled^ they would most 
undoubtedly have been destroyed 
by heat and drought. The experi- 
ment is certainly worth trying in 
such districts as Chittagong and the 
Boon. 

On being shelled, the seed should 
immediately be carried off* in cover* 
ed baskets, and sown either at stake 
or in iho nursery bed. The usual 
practice is to put two or three seeds 
at each stake, so as to ensure one 
seedling at least. If all succeed, 
the one or two surplus ones can be 
lifted and transplanted elsewhere. 
In sowing seed, whether in situ or 
in nurseries, the greatest care must 
be taken to ensure the seed being 
\\x Vi proper positioriy that is, 
with the eye or scar, caused by de- 
taching the seed from its capsule, 
and corresponding with the human 
navel, pointing to one side. The 
reason why this position alone is 
the proper one is, that the roots and 
stems of plants, whose seeds are 
dicotyledonous, have two cotyledons 
or lobes joined together at the eye, 
emerge from this eye into the 
ground, or upwards, at right angles 
to the seed. Consequently, if the 
eye is put facing exactly up or down 
instead of sideways, either the root 
or the stem, or very likely both, 
will have to curl quite round a semi- 
circle to get into or out of the 
earth ; and it stands to reason that 
a distorted root or stem cannot 
nourish properly, or grow into a 
symmetrical planj;. Besides, if it 
is necessary to transplant the seed- 
ding, as from nursery beds, the 
curled root will infallibly be snap- 
ped, and the seedlings be completely 
ruined. 

To erasure seeds being sown at 
proper* distances and depths the 
simplest method is to use a dibble. 
This instrument is made by mor- 
tising a flat pied^ of wood, three' 


inches wide and two thick, and the 
required length, to allow of a row of 
pegs, three inches in diameter, 
tapering down, for four inches into a 
blunt point to be fixed by tenons 
and trenails at the proper distances, 
measuring from point to point. For 
example, a dibble to sow insituviiihj 
must have two pegs, six inches from 
point to point, with a notch out in 
the horizontal piece of wood exactly 
midway. If a handle is also mor- 
tised in and shaped like a spade 
handle, a coolie will place the notch 
touching the stake, and press the 
horizontal wood with his feet, like 
a spade or digging-fork is pushed 
into the ground ; two holes will be 
formed, three inches on either side 
of the stake and about three incjies 
deep. The wood of the pegs shouldi be 
the hardest and .closest grain pW- 
curaWe, and turned on a lathe. Sqjch 
a dibble would cost ten or tweSve 
annas. The seed having been pro4 
perly placed, and not thrown anyhow' 
into the dibble-\\o\ey should be co- 
vered over with a. handful of 
table mouldy scraped up from off the 
surface of forest lar^d or from among 
the roots of wild pWtain-trees. A 
handful of leaves or innocuous gjfias^ 
stems, placed over the jsown J spot 
and kept down with a clod or \|thand 
ful of earth, will complete a p\erfect 
operation. Let disbelievers onl)^/ try 
how easy such a system of sow/ing 
seed really is, and think how *emi- 
nently successful it be, and they 
will, like the Bishop^s scoffers, stay 
to pjyiy — or rather, practise. The 
seed once sown must be left undis- 
turbed until the weeds appear, and 
the seedlings are big enough not 
to be unnoticed or negligently 
pulled up by the women and children 
employed to weed them. Watering 
seed at stake is impracticable, except 
at enormous labour and cost : and 
irregularly -watered seed will surely 
liiil. 
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7 .— Nurseries. 


It has been shown that there are 
two methods of covering a tea-field 
with bushes ; viz,y sowing at stake^ 
and transplanting. For the former, 
seed is required ; for the latter 
operation, seedlings : and the beds in 
which these are raised, are naturally 
called nurseries. 

It will readily be conceded that, 
according to rearing, future develop- 
ment takes place : therefore, get the 
best seed procurable, and rear fine 
seedlings and develop productive 
bushes. The first care of a planter 
when he has selected the locality and 
soil of his future plantation, is to 
elect proper sites for his nurseries; 
for nurseries he must have, whether 
be sows at stqke, or transplants, to 
raise seedlings to supply the places of 
those seeds that do not geriniuate. 
Or those plants that die and cause 
vacancies. 

The essentials of a nursery-site are : 

( I ) proximity to a perennial water- 
supply, ( 2 ) perfect drainage, ( 3 ) 
soil fair, but rather stiff than other- 
wise, ( 4 ) protection from drying 
winds, and ( 5 ) shade. Of course 
all these requisites can be artificially 
supplied U any site, but a little fore- 
thought and trouble will generally 
enable one to find a desirable piece 
of bottom land or hollow near some 
stream or marsh possessing all the 
above detailed advantages. 

Nurseries must be made with the 
object of supplying two classes or 
sizes of seedlings : ( 1 ) little ones, 
six or seven inches high and a&many 
months old; (2) Ijrge plants 
eighteen or twenty months- old, 
and about as many inches high, 
when tapped for transplanting, to 
replace those seedlings that have 
died in the spring and summer follow- 
ing the first transplanting. The 
first description of nursery may be ^ 
called a supply^ and the second 
resef've, one. 


Some planters imagine that a 
piece of ground dug some six or 
eight inches deep, the clods broken, 
a few roots picked out, divided into 
beds, the seed spread out in a layer 
as thick as it will lie, and covered 
over witJl an inch or two of earth, is 
the entire art of making a nursery I 
The plot of land selected should 
be cleared of jungle, ( not clean- 
stemmed shady trees), burnt and 
stubbed; tbo side roots of the 
shade trees within eighteen inches of 
the surface should be chopped off 
close to the stems. The whole plot, 
which should be a regular figure, a 
square or oblong, should then be 
dug to a depth of eighteen inches, 
and every particle of jungle and 
grass-root removed, and the soil 
pulverized. Make a raised walk, 
three feet wide all round the plot, 
and lay out the space within in 
beds, five feet wide, with paths one 
foot wide between them ; the eartli 
of the path being excavated to a 
depth of six inches, and spread even- 
ly over the beds. Each bed must 
be perfectly level, though the plot 
may and should have a slope enough 
for perfect drainage^ Two lines 
should then be stretched along the 
length of each bed, six inches from 
the edges; and along these lines, 
slips of bamboo, eight or nine inches 
long, driven firmly in every six 
inches for a supply j and every nine or 
twelve inches for a reserve j nursery 
bed. These distances can be very 
easily marked by long strips of 
bamboo notched at regular intervals, 
laid along the lines. A long dibble- 
stick, without a handle, with pegs 
every three inches for supply^ and 
nine or twelve inches for reserve^ 
beds is then laid across the bed, the 
notches at either end of the stick 
corresponding with a pair of the 
bamboo pegs, m^d firmly pressed 
down with both feet by a coolie. In 
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each hole a coolie, from either path 
as far as he can stretch, will pro- 
perly place a seed and fill up the 
holes. Thus the seedlings will stand, 
the supply ones six inches apart 
between the lines and three inches 
apart from one another, and the 
larger reserve ones will eech stand 
nine or twelve inches apart both 
ways. 

Too much shade should not be 
given the nurseries, as seedlings 
grown in darkness and damp will 
be weaklings, and will die in large 
numbers when planted out in the 
broad glare of day. If natural shade 
be not available, a littering of paddy- 
straw or cut grass, to be thinned to 
a minimum, is advisable. Another 
plan is to place grass tatties^ run- 
ning nearly east and west, down 
the paths, so as to intercept the rays 
of the sun during the greater part 
of the day. The practice in vogue 
in Chittagong, of building flat- 
topped, walled-in sheds over nurse- 
ries, is most objectionable. 

The true object of shade should 
be to prevent too rapid evaporation 
of moisture. In addition to shade, 
it will be necessary to regularly 
water the beds, with garden water- 
ing pots, every week during dry 
weather. 

Flooding nurseries is injurious 
before the seedlings are above 
ground : a liberal sprinkling is all 
that is necessary. 

The plants in a nursery should 
begin to appear above ground about 
two months after ^the seed is sown. 
A bug, like a lady-bird, is very fond 
of gnawing round the green tops 
of five and six-inch high seed- 
lings, causing them to droop and 
wither. New shoots developing 
from the bases of the lower leaves 
cause rtie seedlings to bush prema- 
ture! These bugs should be picked 
oflP by women and children, and 
killed as soon as fhe first batch are 


seen. Crickets are a more serious 
pest, as they bite off the tender 
stems, and retire to their holes at 
night. It is impossible to catch 
them, and very laborious and slow 
work digging them out. The best 
plan is to flood the nursery and 
drown them. 

It is not often that the planter 
has choice seed of his own grow- 
ing, or can get his requirements 
supplied by his next-door neigh- 
bour. He is generally obliged to 
send a long way, into another dis- 
trict perhaps ; and in the case of 
the Daijeeling, Kumaon, the Doars, 
Kangra, and Chittagong plantations, 
not to mention the Arracan, Madras, 
and Ceylon gardens, a month^s 
journey or more for his seed. As 
the best seed, on the* plantation it- 
self where it has been grown, can- 
not be depended upon to yield much 
more than 80 per cent, of fine plant, 
it is clear that something should 
be done to avoid spending as much 
time, labour, and money, on nou- 
germiuating as on germinating 
seed. Therefore, a test should 
be instituted which could, in some 
measure at least, separate the one 
kind from the other. As seed 
alters in weight, accormng as it is 
good or bad, using these terms in the 
sense of germinative and non-gerihi- 
native, so the test of weight must 
be employed. Accepting, for ob- 
vious reasons, the fact that good 
seed is heavier than bad seed, we 
can easily separate the light from 
the bgavy ones by plunging them all 
into water, just as eggs are tested. 
Thoge that' sink are good, those 
that Jloat are doubtful, if not really 
worthless. Having tested the seed, 
skim off the light ones and re-soak 
them ; those that sink have a chance 
of germinating, and can be put out 
in a separate nursery pretty thick, 
in drills, three inches apart, and 
nearly touching each other. Thp 
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^ood seed should then be examined. As to the quantity of seed and 
by cracking* a score or two, to see if area of nursery -bed needed for an 
the kernels are much shrivelled. If acre of bushes, a few general hints 
they are found to fairly fill up the must suffice to guide the planter to 
shell, and are nice and crisp when make his own calculations. The 
crushed, sow at once ; but in case the number of bushes in an acre, planted 
kernels are shrivelled and yellow- four feet from one pother either way, 
ish, and rattle in the shell, they is 2,722t To su^ly such a num- 
must be swelled and partially gerini- her, there must be raised about 3,000 
nated previous to being sown in the seedlings in the nursery-bed. The 
nursery beds. Have a pit dug near seeds in a supply nursery being six 
the nursery, about three feet wide, inches apart one way, and three 
one foot deep, and any reasonable inches another, each seed takes 
length. Place tlie seed in layers, eighteen square inches of room, and 
one seed thick, with alternate layers 3,000 would require a piece of 
of earth, two inches thick, and water ground, including space for paths 
the entire mass liberally. In a few and the unsown jfoot of the bed, one- 
days the brown hard shell of the seed hundred feet long and six feet wide, 
will have cracked on one side, show- And taking a maund to contain about 
ing an amber-colored streak of ker- 18,000 good seeds, it would require 
nel. Such split or partially ger- one hundred by thirty-six feet for a 
minated seed must be separated from maund of seed, and a nursery 216 by 
the mass and immediately lowfi, and 100 feet for 100 acres of plant, 
the nursery beds watered, so as not However, there should also be 
to check the germination in the a reserve nursery made, say to 

slightest degree; while the unsplit supply an estimated failure of 10 
seed can be recovered and watered per cent, of the seedlings trans- 
until all have split and been sown, planted. Consequently, according 
However, this must not be attempted as the distances in a reserve nursery 
with seed for sowing at stake, as were six by six or nine by nine, or 
they cannot be watered as in a nur- twelve by twelve inches, so 112 or 
sery, and ^re sure to bo sucked dead 255 or 450 square feet of nursery 
by the dry earth into which they would be needed for an acre of 
are sown. bushes. 

8.— Transplanting. 

Having raised a lot of vigorous crease in vigour and numbers as 
seedlings, six to eight inches high, the rains continue. The fields naust 
it will be necessary to remove them all be freshly stirred and weeded just 
from the nursery-beds, where they before the rains icommence, — for a 
would cramp and stunt ou# another, day lost in the transplanting season 
to their final home in ikie tea-fields means a week’s loss of growth to 
as soon as the rains have saturated the seedling ; and were the first six 
the ground. The holes or trenches, weeks of the rains to be lost, it 
which have already been dug and would be tantamount to the loss of 
staked out, will require to be hand- a year’s growth. This estimate may 
weeded, and the less-dug land be- at first sight seem ,overdra\jrn, but 
tween them lightly hoed over, so let ahy planter compare plants^trans- 
that the seedlings may have a fair planted in June with those put out 
st^rt with the weeds, which will in-^ ill August, six ninths after being 
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put out, that is, in February, — ^^the 
June plants will be well-grown 
thriving little bushes, while the 
August plants will have hardly a 
new leaf, and a serious percentage of 
them will die in the ensuing summer. 
The causes of 8U|h different results 
are obvious. The seedling put out 
in June is a small one; consequently 
it was easily lifted out of the nursery, 
and was better transplanted in every 
way than the August one, which 
had a much longer tap-root, was most 
probably injured in being lifted, or 
was bent and altogether badly 
housed in its new abode. The June 
seedling sustained a gentler shook, 
and recovering, easily pushed its 
roots deep and wide during six 
months when the earth was easily 
penetrable ; and these probably put 
out four or six new leaves, when the 
August one was newly transplanted, 
and was trying hard not to die of 
the shock to its entire system. How- 
ever, it manages to live, and just 
begins to push out its roots when 
the rains stop ; the ground becomes 
hard and the weather becomes cold ; 
and then good-bye to all growth, and 
a struggle for bare existence com- 
mences. Meanwhile the June seed- 
ling, now developed into quite a 
respectable little tree, manages to 
live very comfortably through 
winter and summer, being able to 
reach moisture with its longer tap- 
root. 

However, to return to the business 
on \i^kVi^i^^Tran8plant^ng. The nur- 
seiy having been* equally saturated 
with the rest of the land to be plant- 
ed out, and having been kept scru- 
pulously weeded and the crust open 
for the past months, a trench is dug 
at the end of a bed, about six or 
eight inches wide, and two inches 
deeper than the longest tap-roof ; a 
long four-pronged fork, fourteen 
inches tongs with a breadth of ten 
inches, is pusbed^straight in, right 


in the middle of the space between 
the first and second line of seedlings, 
and when deep enough, pushed for- 
ward towards the trench, when a 
clod, containing three or four seed- 
lings, topples into the trench, but is 
just saved by a coolie who picks it 
up, divides the clod equally, and, 
gently squeezing the rather stiff 
clay, raises each plant into a cone, 
deposits it carefully in large shallow 
baskets, with all the balls of earth 
inside, and the little plants in a fringe 
all round the edge. The forker 
keeps on row after row in regular 
order, never treading on the plants, 
but standing in the side path and 
disengaging half the row from one 
path and half from the otiier. As 
soon as a basket of plants is col- 
lected, it must bo immediately 
carried off to the transplanters, who, 
koorpie iii hand, make boles large 
enough to admit the ball of earth 
round the plants, which being placed 
upright, the earth is replaced and 
firmly pressed down all round. Care 
should be taken not to imbed the 
plants right up to the collar, as the 
earth is sure to sink, and tlie plant 
will be buried too deep by the end of 
the rains. 

It will be seen from the above, 
that, if a plant is properly lifted out 
of the nursery, with a fair amount 
of earth round it, but little care will 
be needed to transplant it properly ; 
but it often happens, that the nur- 
sery having been badly made, and 
the seedlings carelessly lifted, they 
are received by the transplanter 
without any earth round about the 
roota lu fact some planters send 
the plants tied up in bundles like 
bunches of carrots, and trust them 
to the tender mercies .of the trans- 
planter, to be stuck into badly -dug 
land anyhow. 

If it should happen that the seed- 
lings are bare of earth- round their 
roots, the transplanter should dig bia 
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into the earth ; and, working ing should be carried out under 
it backwards and forwards, make a constant European supervision, andj 
wedge-shaped opening. Into this in default, the most careful, though 
the plant should be carefully intro- slow and plodding, native on the 
duced, with the tap-root as straight estate should superintend and be 
as an arrow, and the earth firmly held solely responsible. BemembeV, 
pushed back into position. A tea no after-care will Compensate for* a 
plant will stafid a good deal of ill- badly-planted lot of bushes. Good 
treatment, yet there are limits to its luck may befriend in all others save 
endurance. If possible, transplant- this one great operation. 

o.— F illing up Vacancies. 


The filling up of vacancies is one 
of the hardest and most thankless 
.tasks the planter has imposed 
on him. The old saying, pre- 
vention is better than cure, 
is nowhere better illustrated. The 
bulk of vacancies are undoubtedly 
due to careless planting at the very 
outset. If all that care and labor 
could do to preserve pla^ts*in the 
first and second year of their ex- 
istence was done, there would be 
about ninety per cent, less vacan- 
cies to complain of. Lengthened 
and severe drought of course is a 
calamity which no forethought or 
trouble could successfully cope with ; 
but the poor seedling’s careless trans- 
planting, ^ and the unchecked ra- 
vages of insect pests, should cer- 
tainly not, as they very often are, 
be allowed to be causes of patchy 
unproductive fields of tea. A cer- 
tain number of vacancies or deaths 
among the best-planted acres must 
be inevitable. Some three to five 
per cent, may be completely beyond 
the help of man, and a certaip per- 
centage of plants will d^enerate 
and certainly occupy a place, but yet 
be quite; unproductive. However, 
the fact remains, that whatever be 
the cause, fully ten per cent, of aa 
entire plantation must be replaced 
or replanted almost yearly. This 
may seem inapplicable to certain 
splendid-looking patches or few acre^ 
piote^ but let an acre's full euumera- 


tion be made of plants non est or 
unproductive for some reason or 
another, and the above estimate will 
be more than confirmed, it is much 
to be feared. If, as soon as the 
transplanting is finished, the newly- 
put-out plants be carefully exa- 
mined and persistently filled up with 
the best seedlings from the supply 
nurseries during the remainder of 
the rains, and from the reserve 6ne8 
the second and third year, a very 
fair lot of plants of the right sort 
and number will be the result. . Let 
extra trouble be taken with the lift- 
ing, planting, weeding, and perhaps 
watering, of a seedling placed in a 
vacancy; the chances are, there will 
be no cause to grumble. 

However, the most troublesome 
and fruitless task is to fill up vacan- 
cies among large old bushes. Be- 
fore commencing the actual work 
of replacing the missing plant, it 
would be as well to discover why 
that plant died ? If it wae washed 
out, all the soil that a seedling could 
possibly live in* must have been 
washed away as well. If white-anta 
destroyed the old plant, its surround- 
ings, viz.i clay, denuded of au 
upper layer of mould, must be favor- 
able to the seedling being attacked 
as well. If grubs cut up the old 
root^ they will then more eagerly 
devour the tender new oncfe. In 
short, the tender substitute is more 
than ever liable to* be also destroyed. 
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Therefore, xr& must try and remove 
the cause of death before risking a 
new plant. If the slope on which 
the plants have washed off is to be 
replanted, it must either be terraced 
ot re>6orted, or perhaps both ; for it 
is no possible use putting a seedling 
to be starved on a subsimtum of 
hard clay. If white-ants have 
killed the former plant, dig out 
what remains of the old roots and 
stump, fill the hole, previously limed 
with fresh mould and manure. If 
procurable, plant in it a healthy 
seedling, and keep it carefully hand- 
forked. If grubs have eaten the 
old roots, exterminate them first, re- 
place the mould if necessary, and 
be continually on the look-out for 
the leaves of the new plant looking 
yellow ; for if they do, the grubs are 
at their former tricks again. 

Not only must the most practi- 
cable expedient of sowing seeds, or 
previously transplanting seedlings, 
into baskets, flower- pots, earthen or 
bamboo tubes, which again are 
bodily put into the vacant holes to be 
filled up, be practised, but the plants 
must be protected when once they 
have been put out. Three stakes 
driven firmly in and tied together at 
the top, or bamboo bottomless bas- 
kets pegged down, or merely a single 
stake, must be placed to mark its 


presence; but all such plants must 
be specially hand-weeded and hand- 
forked, previous to the general hoe-; 
ing the neighbouring bushes receive. , 
The coolie when hoeing is either 
much too busy or too careless to 
notice the little fellow, and it is 
either chopped down of dug up, and 
thus ends all the poor planter's 
hopes I 

Large deep holes, fresh mould, 
continual hand-weeding and protec- 
tion from rude assaults, in order to 
enable the young stranger to cope 
with its big neighbours with any 
chance of self-preservation, must be 
an axiom in filling up vacancies. 
All this trouble must be taken to 
avoid the stunted, seed-laden, de- 
generate over-graiu seedlings that 
one so often sees trying to do duty 
for a defunct bush. 

When large patches are com- 
pletely bared by wash on a slope, or 
killed by stagnant water at the roots 
in a hollow, the terracing and re- 
soiling of the one, and the thorough 
draining of the other, becomes a 
matter of such labor, time, and ex- 
pense, that it becomes a question if 
it would not be more pi^fitable to 
put out a new plot than to refill 
the bare one. The former would 
certainly be the more satisfactory. 


10. — Terracing. 


Terracing seems such a simpleand 
sure remedy for the total check of 
wash, better cultivation of the plant, 
and utilization of otherwise unprofit, 
able, steep, though rich, laud, that 
it is wonderful how few planters will 
resort to it, or even entertain the pro- 
posal. Terracing, or reducing the 
steep slope of a hill to a series of 
little flats, or converting it ipto a 
gigantic flight of steps, is really a 
very easy and, in the long run, if 
not at the outset, ft cheap operation. 


A week's patient practice and stand- 
ing over will enable a gang of coo- 
lies ^0 terrace a hill side pretty 
nearly as>fast as they can stub and 
hoe it for thb first time after cutting 
and burning the jungle. > 

The land having been cleared wi^ 
axe and fire, and all straight saplings 
bn it carefully preserved, the leader 
of a gang of four or six coolies will 
commence hoeing a furrow, as level 
as possible, on the highest part of 
the slope. The man immediately 
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after liiniy guided by the farrow, 
will dig large clods and lay them 
parallel to the furrow, three and a 
half or four feet lower down the hilL 
These clods will mark the face, the 
furrow, the back, of the terrace. 
The two or three coolies coming next 
will dig the earth between the furrow 
and the line of clods, and drawing 
it towards them will form the terrace 
itself* These men must utilize 
every sapling and stump that comes 
in their way to hold up the face of 
the terrace, by using the stumps as 
pegs, and the saplings, now cut 
down if too numerous, as horizontal 
supports, resting them against the 
stumps. The last man of the gang 
will cut the back of the terrace in a 
slight slope, and will generally dress 
the surface of the terrace, breaking 
down clods and filling up hollows. 
As soon as the gang have got a little 
ahead with their terrace, a similar 
gang will commence another terrace 
immediately below and parallel to 
the first one, and so on right down 
the whole hill side. Putting single 
men each to do a hit of terracing 
by Limpelf, produces a very patchy 
irregular result, not at all desirable. 
The first terrace is the one with, 
which the greatest pains should be 
taken, for, as all the lower ones are 
guided by it, they will all run up 
and down instead of being quite 
level. The Sirdar should, if possi- 
ble, stand on an opposite hill, from 
whence he can commence a complete 
view, and direct the men. A steep 
slope necessarily has more, though 
narrower, terraces cut on itsr surface 
than an easier one. Consequently, 
if the hill side bulges out, or assumes 
a bolder slope, or becomes suddenly 
depressed, it will be necessary to end 
by abruptly rounding off a terrace 
and going on only with the next 
lower one. However, coolies soon 
becomcji very expert, and overcome 
any obstacle they meet with.. 
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The surface of a terrace ahonldir 
invariably slope into^ the hilly 
specially so in a newly made one> 
otherwise the rain will make worse 
gutters, through the faces, whiob 
are composed of soft earth, tbau 
over unterraced land. Use every 
stone procurable for building up the 
faces substantially. It will be seen 
that no hoeing is required. The 
terracing is the first hoeing itself. 
However, trenching to perfection 
can be done right down the middle 
of a terrace, leaving a foot on the 
face and six or eight inches towards 
the back. After trencbiug, the 
staking should be done. In close 
planting, the stakes are merely two* 
or three feet apart from one another 
along the terrace. Consequent 
ly, the bushes run in snaky lines 
along the hill side. By far the 
better method is to lay perfectly 
parallel lines of stakes up and down 
hill, each stake falling right in the 
middle of a terrace. For a steep 
gradient, three-feet wide terraces are 
recommended; for an easy slopes 
four feet. However, each terrace 
will require an extra six inches, lost 
in the slope, given to the face; 
Therefore, if the plants are put in 
straight rows up and down hill, four 
feet apart, on three-feet terraces, 
the distances they will stand apart 
from one another will be four by 
three and a half feet ; or on four- 
feet terraces, four and a half by four 
feet; the former suitable for low 
class, and the latter distances for 
high class hybrids. * 

A little reflection — but better 
still, an acre of terraced slopes-*- 
will soon convince the most scep- 
tical of the immense superiority 
, terraced over plain slopes. The olify 
real objection is that the richest sur** 
face igould is drawn into the i&oe of 
a terrace. However, the* plan! will 
gev^ntually send its lateral roots, one 
side at least, to feed <m this^nouvisli- 

• 11 
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iDg Boil ; while, without terracing, the the latter, are entirely theoretical, 
entire aurface. would soon be washed' and easily disproved by the grand 
bare, if any cultivation was given convincer — Experiment! In fact the 
the plants. While, the objections only way to cultivate, manure, and 
on the score of too rapid evaporation preserve your soil and bushes, is by 
from off the face of the terraces, and terracing the slopes on which they 
smaller tasks of hoeing, especially are planted. 

PART II.— CULTIVATION. 

Preliminary Remarks. 


Bbtobb proceeding to describe 
the various operations included in 
the cultivation of the tea plant, it 
would be as well to have a clear 
idea of how a plant is constructed, 
lives, grows and produces others of 
its own species. Tlie following ex- 
tract has been made from a most 
admirable paper, entitled, Remarks 
on the Pruning of Tea,” by Dr. 
King, and printed in Vol. Ill, Part 
I, New Senes of the Journal of the 
Agricultural and Horticultural So- 
ciety of India, 1871 

"The organs of flowering plants 
may be divided into vegetative and 
reproductive. The vegetative or- 
gans are those by which the life 
of the individual is sustained, and 
by means of which it grows ; they 
consist of root, stem, and leaves. 
The reproductive organs (consisting 
of flower^ fruit, and seed) are con- 
cerned with the continuation of the 
species by the production of other 
individuals, and they are supported 
by the plant for this purpose. It 
is with the former set that we are 
now chiefly concerned. The struc- 
ture of each and all of these parts 
(however much they may differ from 
each other in texture and external 
appearance), is fundamentally the 
same. Each consists of an agglo- 
meration of vegetable cells. The^ 
vegetable cell, which is thus the 
ultimate element of vegetablp ana- 
tonty, consists typically of a, very 
minute spherical clos^ sac, with 
certain fluid and occasionally solid 


contents. It is in fact a tiny blad- 
der fllled with fluids and solids, the 
membrane being thin enough to 
allow of the passage of fluid through 
it. But although typically spheri- 
cal in form, cells are rarely so in 
fact. Some are developed into ducts 
and cylinders of various sorts, for 
the transmission of fluids in the 
stem and leaves ; others are length- 
ened out into spindle-shaped bodies, 
and {bade up into small faggots for 
the' formation of wood; many, are 
flattened into brick-like forms for 
the construction of bark, and into 
tiles for smoothing off the surfaces 
of the leaves ; while an immense 
number are used as packing mate- 
rial or padding, and are stuffed in 
wherever there is a blank* to be 
filled up in the internal ^structure of 
leaves. The pith of young plants 
is also made up chiefly of cells 
squeezed into a variety of shapes 
by pressure. But modified as they 
may be in form and function, they 
all remain essentially cells, and 
while young, the walls of all have 
the property of giving passage to 
flui4s and gases. The cells in 
old wood, however, are exceptions, 
as l^heir w&lls having become thick- 
ened, and their cavities obliterated, 
they are nearly, if not entirely) 
impermeable by fluids.” 

If the stem or branch of a tea 
plant be cut across and examined 
with the naked eye, the following 
parts will present themselves. In 
the middle of the stem, if it be an 




old one, there will be seen a cylio* 
of hard wood j and encircling 
all, the la^er of bark. When exa- 
mined microscopically, the central 
cylinder of wood is found to be 
formed chiefly of spindle-shaped 
cells laid close together vertically, 
and with their tapering ends over- 
lapping. In old wood, as has just 
been said, these have become incapa- 
ble of transmitting fluid, and there- 
fore of performing any vital func- 
tion; and the wood formed of them 
is useful to the plant merely as a 
mechanical support. This explains 
how trees that have become hollow 
from the decay of the wood in the 
centres of their stems can continue, 
nevertheless, to throw out leaves, 
and to yield flowers and fruit. The 
structure. of the encircling layer of 
.young or sap-wood difiers in no way 
from that of the hard wood,* except 
that the walls of the spindle-shaped 
ceils, of which it is mainly com- 
posed, are thin and pervious to 
fluids, and the cavities of the cells are 
themselves filled with fluid. In stems 
of plants that have not attained a 
sumoieut age, no central cylinder 
of hard wood will be recognisable. 
The whole of the woody tissue will in 
such stems*be found to consist of 
sap-wood, which will, however, be 
of greater density towards the 
centre. When the sap-wood is cut 
across,, a greater or less amount of 
fluid will at certain seasons exude, 
and this is the layer which, in the 
language of gardeners, " bleeds” if 
cut while the sap is rising. Out- 
side the ring of sap-wood, is* the 
bark which is composed* of several 
layere, the inner of them being 
vascular and affording passage to 
fluids, the outer mainly protective. 

The woody parts of the root of a 
tea plant, being in reality merely 
stnms situated underground, will lie 
found to resemble the stem-pro- 
per . in structure. The real roots 


consist not of the woody pirts 
which give mere mechanical support, 
but of tender fibrils which proceed 
from these. These fibrilsare composed 
of cellular tissue permeable to fluids, 
and, as will be seen presently, they 
are the chief means by which the 
plant collects its food. 

The leaf, which is anatomioally 
but a flattened expansion of the 
branch, and which retains an organic 
connection with the branch, con- 
sists of a mass of loosely packed 
cells confined between two cellular 
membranes (which form the skin on 
its upper and lower surfaces) and 
penetrated by spreading bundles of 
fibres and vessels — the so-called 
“veins” — derived from the branch. 
These loosely packed cells, as well 
as the vessels of the leaf, are freely 
permeable by fluids. The root, stem, 
and leaves, of which the above is a 
rough account, form the organs of 
a plant's digestion and assimilation, 
and therefore of its growth. The 
materials of its food must now be 
considered, and also the mode in 
which these materials are taken np 
and digested. 

Plants cannot take in solid food. 
Whatever they absorb mast be 
offered to them, either as a fluid or 
as a gas. The gaseous food of plants, 
in as far as it is absorbed in the 
state of gas, may be omitted from 
particular consideration at present. 
It is in the form of fluid that the 
great bulk of their food is taken up. 
This fluid consists of the natural 
moisture of the soil, and of the various 
salts of the earth and of manures 
which that moisture may hold in so- 
lution, and is absorbed by the delicate 
root fibrils which radiate in all direc- 
tions in search of it Collected from 
* the soil by the fibrils, this undigested 
fluid is conducted to the stem where, 
avoiding the hard heart-wood, it 
passes into the part described above 
^8 the young or sap-wood layer, 
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and, traninutted from cell to ^11, 
panes upwards through tbo main 
«tem along this layer, enters the 
corresponding layer in the branches, 
and finally reaches the flattened 
expansions of these which we call 
leaves. This ascending undigested 
fluid is known as the, crude sap. 
Having reached the leaves, . and 
-there becoming exposed to the influ- 
-enees of light and beat, this sap 

J arts with a large amount of water 
y evaporation, and undergoes cer- 
tain chemical changes. Thus al- 
tered in character (and as it were 
digested) by the process to which it 
baa been submitted in the leaves, 
(&o., the sap is now no longer 
^rude, but has passed into the con- 
dition in which it can be directly 
assimilated as nourishment by the 
cells of the plant. Up to this point 
the sap had been transmitted up- 
wards in obedience to certain phy- 
sical laws, and daring the upward 
passage, probably no nutritive func- 
tion had been fulfilled by it. Be- 
fore parting with the fluid which 
they have thus elaborated, the leaves 
retain as much of it as they require for 
Ibeir own nourishment and growth, 
and the remainder they return 
to the branches and stem, mainly 
tfacoagh the vascular tissues of the 
inner bark, i.e., the ring imme- 
diately outside the cambium. Pass- 
ing downwards through these ves- 
sels as its main channel, the elaborat- 
ed sap is distributed to all the 
growing parts of the branches, stem, 
and roots, and< in fact affords to 
these, as to the leaves, the materials 
of thieir nourishment and growth. 
‘It is thus clear that the leaves are 
organs of very great importance in 
the economy of a plant's life, and 
indeed in the mutual interaction of‘ 
these and of the roots, its life may 
be .said to oonsist. The truth of 
this is nvell iUustrated in the struc- 
toce of ithe se^, which, in the dass 


of plants to which tea belongs, con- 
tains the rudiments of two leaves 
and of a root, with sometimes a 
little store of nourishment in addi- 
tion. The parent plant supplies 
these to its offspring to enable it to 
start in life, and the very first 
thing that offspring does, when in 
tlie fact of germination, it begins 
life on its own .nccount, is to send 
the two embryonic leaves upwards, 
and the embryonic root downwards, 
and so begin the mutual process 
above mentioned, and thus become 
a living thing. 

The evaporation which takes place 
in the leaves, consequent on the 
exposure to the air of the crude »ap 
in them, is a potent cause of the 
ascent of that sap in the stem, and 
of its collection by the roots. As 
long as the leaves remain green and 
heaRhyand continue exposed to air 
and light, so long will the roots go 
on collecting from the soil, fluid 
which the young wood of the stem 
will transmit upwards in a steady 
stream. The vigour of the one 
process is accurately proportioned to 
that of the other. The roots will 
not long collect, neither will the 
young wood of the stem transmit, 
fluid for which there is 'iao demand 
in leaves above. If from any cause 
the demand made by the leaves 
should be suddenly reduced, (as it 
would by the removal of branches 
in pruning^, the supply of sap 
which had been collected to meet the 
previous demand Would thus become 
excessive, and the excess would bh 
got rid. of either by tbe discharge 
known to giti-deners as bleeding," 
or by the plant making an effort to 
utilize it % rapidly putting . forth 
new shoots and branches. Suppose, 
for instance, that a tree in full 
health and vigour be cut down close 
to tbe ground, either of two things 
may happen, the sap in course of col- 
leotion by the roots will eiflier mni^y 
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ran to waste on tbe surface of the 
out stem, or a growth of young 
shoots will spring up round the 
margin of the stump, or from the 
underground stem. Shoots origi- 
nating in this way are known in 
Forestry as coppice ^ and the vigour 
and rapidity of growth . shown by 
many of them, though often surpris- 
ing, is easily explained when we 
consider that they are nourished by 
a root-system calculated for the leaf- 


system of a tree. If shoots aming 
in this way be persistently cut down 
as fast as they appear, and the root** 
system be thus deprived of all de- 
mand for its collections, and as it 
were of all object in life, it will soon 
decay and die. It is needless to say 
that, on the other hand, the growth 
and vigour of tbe leaves are modi- 
fied by ciroumstances affecting the 
roots, and that any injury to the 
latter soou tells upon the former. 


II. — Weeding. Hoeing, and Forking. 


Weeding with the hand, or with 
the koorpie^ is the only way of getting 
rid of tbe fine jungle and surfSce 
grasses, that grow so rankly, especi- 
^ly in the rains. If a planter would 
only make up his mind and stick to it, 
to commence immediately his trans- 
planting was finished or as seon as 
the soil was softened enough by rain, 
to allow of the uprooting of weeds 
among bis seedlings and keep all 
hands on, going over and over the 
garden, waging war with the young 
jungle, before it had time to flower 
and seed, he would be in the enviable 
position of having next to no weeds 
by tbe time he wanted his coolies 
for pluckitig.leaf and making tea! 

To be able to hand weed young 
tea thoroughly, the soil must have 
been properly prepared. There must 
be no grass coming up like mustai*d 
and cress all over tlie fields, that a 
horse could hardly pull out, nor 
must there be numerous stumps and 
unstubbed roots, to send up clusters 
of shoots, too strong to be^upfooted. 
Tbe should consist of creepers 
aud soft, shallow stuff, that c^n be 
taken Bp by the handful, the earth 
beaten out and thrown into a heap, 
not to be wasted but dug into the 
soil, to lighten, ventilate, and 
enridi. 

However numerous or strong the 
vf^ds.may be between the trenches^ 


or holes in which the plants stand, 
they should be comparatively scarce 
and weak unmediately round atw>ut 
the seedlings. Because all the 
upper layer of earth, containing the 
roots and seeds, from which the 
weeds spring, should have been, if 
tbe trenches or holes were properly 
made, sent to the bottom, and all the 
lower earth should have been kept 
at the surface. Of coui'se some of 
the two soils must get mixed up, 
hence the inevitable crop of weeds. 

The general and most bene- 
ficial use of weeding is to keep young 
plants, for the first two years at least, 
clean. Tbe only instruments that 
should ever be allowed among young 
seedlings are the koorpie and baud 
fork. The khodaUe^ supplying as it 
does tbe place of hoe, spade and 
pickaxe, however admirable an im- 
plement in its proper sphere of use- 
fulness, must be strictly banished 
from among young if not all plants. 
This may seem a piost revolutionary 
idea to tbe conservative planter, but 
let him remember that we live in 
an age of changes, it is to be hoped, 
of a progressive character, and resign 
himself to the current of liberalism, 
lest he prove an obstacle and be 
carried of his legs, by the progrietor I 
Seriously speaking, if any one 
doubts, or rather does not doubt, 
that the kkodalee is. a ^rt of 
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inspired instrument and a multum in 
jparvo o{ all a planter's requirements 
in the shape of agricultural imple«- 
mentsi let him select two patches of 
tea contiguous and of equal 8ize5 
shape, &c. Use the khodatee in one, 
and the fork^ already described, on 
the other. Note the result « in the 
appearance of the bushes, the yield 
and the condition of the two soils 
after a year’s work. And then de- 
cide in favor of the really better tool. 

However, if he cannot be persuad- 
ed to relinquish his beloved khodalee^ 
let him send a gang of second class 
men, old women and children, above 
the mischievous age, to weed round 
every young seedling previous to 
hoeing. The neglect of this simple 
precaution entails the destruction, 
accidental or wilful, of thousands of 
Seedlings yearly, on an extension 
or newly.filled vacancies. Under any 
circumstances the khodalee should 
never be allowed within nine inches 
or a foot, all round, of the young 
plant. Otherwise side branches and 
roots suffer barbarously. 

Hoeing t or digging up the soil with 
the khodalee, must be light or deep 
according to the time of the year. 
Immediately the manufacturing sea- 
son closes, generally at the end of 
November, the deep hoeing of the 
bearing plant must commence. This 
digging should be certainly a foot 
deep, and the clods should be as 
large as possible, and merely turned 
over, not broken. The object of 
leaving the ground quite rougii is to 
ventilate and sun tthe soil, without 
which the earth would get cold, 
musty and sour. However, if there 
be grass roots in any patch, the clods 
must be taken up and the roots 
picked out and burnt. The khodalee 
must not be allowed to approach too 
close ii:(, under the bush, as the limit 
of th^ branches pretty generally 
indicates the extent to which the 
roots spread. 


Following the boers should oome 
the pruners, and following the 
pruners, a gang of women apd. 
children with hand forks, opening 
out the soil left uudug, weeding 
among the stems, scraping off moss 
and the clay left by white ants, and 
frying round the stem all the prun- 
ings. The immense benefit of this 
system of supplementary cultivation 
is too manifest to be enlarged 
upon. 

As soon as the plucking com- 
mences, not before, otherwise the 
new shoots would be grievously in- 
jured, a gang of men should be told 
off, say one to every two acres, to 
keep hoeing one clod, or six inches 
deep, throughout the plucking season. 
Thus the entire plantation should be 
hoed once every two months, or 
about four times from April to 
Novennber. The measuring stick, 
alluded to in the preparing of land 
for sowing or transplanting, should 
be constantly used. As no work can 
be so scamped as hoeing by the best 
of coolies unless checked. Forking 
will now be attempted to be shown 
to be vastly superior in every way 
to hoeing, or digging with the 
khodalee. (1) In hoeing the soil is 
dug downhill, the lower side of the 
plants being partially barred an^ the 
topmost portion of the slope Com- 
pletely denuded of surface soil.' In 
forking the clods are all carriea up, 
the bare sides of the plant covered, 
and damage done by wash to a great 
extent repaired. (2) In hoeing the 
clod is merely tumbled about, and 
the un'der^ side not properly exposed, 
nor the weede on the surface really 
burie'd. In forking tbe»^ clod is 
turned quite upside down, each clod 
overlapping the one immediately 
above all, the long weeds are covered 
and their roots fully exposed to the 
sun. ( 3 ) Tlho khodalee cannot ap- 
proach the stem, because, being a 
enUing instrument, it is brought 
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down like an axe^ and would cons^ 
queotly injure the branches and cut 
the surface roots. The fork, on the 
other hand, being used like a spade, 
and being a piercing instrument, 
generally avoids injuring the surface 
roots, and consequently can stir the 
soil right up to the stem. (4) The 
Jchodalee . being necessarily used, in 
the downward stroke, in a very bent 
attitude, tires the coolie far more 
than the fork, which is used in a 
more upright position, and in the use 
of which the legs assist the arms. 
(5) The khodalee cannot be used 
on terraces without jeopardising the 
plant and the face of the terrace. 
The fork is the only implement 
suited for terrace cultivation. (6) 
The hhodaUe will not penetrate more 
than six or seven inches in depth at 
a stroke, as in light hoeing, the fork 
can, with the same expendithre of 
force, be pushed in nearly a foot and 
will turn up a much bigger clod. 

Having cultivated with the fork 
for three years, throughout the twelve 
months, the writer can vouch for 
the practical demonstration and 
accuracy of the above facts in which 
any practical British Agricultural- 
ist will bq^r him out. 

The perfection of soil culture 
can be obtained by providing each 
forker with a sickle or reaping hook ; 
the size known as B. J .4 is re- 


commended; Previous to forking hd 
cuts all the jungle close to the grouDd 
and collects a little heap between 
every four bushes. He then begins 
forking, and as he takes up the 
clods below a bush and makes a 
trench, he takes up a forkful of 
weeds a«d puts it in the hole, 
which be covers over with the next 
lot of clods. In this way every 
blade of jungle is destroyed and 
placed within feeding reach of the 
plant. Of course, the use of the 
fork is not practicable in soil that 
never has been thoroughly broken 
by the khodalee in the first prepara- 
tion, and the only way to remedy 
this culpable negligence is to dig 
a good sixteen to eighteen* inches 
deep with the khodalee in the cold 
season and then keep up the forking 
regularly. The crust may harden 
in stiff soil and dry weather, bnt the 
keen prongs of the fork are power- 
ful persuaders. The forked hoe, a 
thing like a nondescript khodalee^ 
is a swindle ! being neither the one 
thing nor the other. 

Three thorough forkings can be 
given by the same number of men 
and with far better results than the 
four light hoeings mentioned above, 
during the plucking season. The 
best steel forks only should be 
used. 


12.— Pruning. 

Peuning is one of the most diffi- regular or greater production ; when 
cult operations in the culture of we remember thatf all art is merely 
plants which are grown under such the practice of the theory taught 
artificial circumstances • as the^ tea us by the scientific investigation of 
bush. When we consider that jorun- the subject, and that the art of prun- 
ing^ is the art of restoring and ing is the putting in practice the 
remedying the disordered state of truths taught us by the science of 
the stem and branches of a plant* vegetable physiology, we must ad- 
by cutting and hacking them, so as knowledge that to prune a tea tree 
to rid the plant of such portions as properly, so as to make it produce 
are unwholesome or unprofitable, ^ in abundance and of the best quality, 
and thus force other branches to more tBe leaves that we grow it for, is not 
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learnt easily or worked by rule of 
thnmby as many planters would lead 
people to suppose. It is not meant 
that every planter must be a bota- 
nist ; but that, getting a clear idea 
of the structure and organs of a tea 
plants and the climate and soil in 
which it is grown, he mustiiadapt his 
pruning to the knowledge he thus 
gains. To hack and hew a bush by 
the assistance of a foot rule, as some 
advise us to do, is simply folly, if not 
something worse. 

We have seen from Dr. King^s 
remarks, already quoted, that the 
sap^or vital juice of a plant is gather- 
ed in a crude state by the thread- 
like rootlets that push out in every 
direction from the main roots, as 
branches do from the main stems, 
and that this unrefined sap is drawn 
up through the pith of the roots, 
stems, and branches, into the leaves, 
and there refined and made fit plant- 
nourishment by exposure to lights 
heat, and the atmosphere. That, 
after being thus refined, it passes 
down through the bark, and nour- 
ishes every part of the plant, and 
causes new shoots to develops from 
the axiles or little eyes at the base of 
the leaves on the younger wood, and 
the little scars on the surface of the 
older wood. We can easily under- 
stand why the pith, leaves, and bark, 
must be kept in first-rate working 
order, and net allowed to be choked 
up, stripped off, or wounded either 
accidentally or wilfully. The pith or 
collection of minute cells between 
the core and baVk, gets woody or 
choked up as the stem and branches 
get older; the bark gets unfit to 
convey the sap as it gets old, scabby, 
and diseased ; and, as we cannot 
prevent the stem and bark getting 
older, we must try and get new stems 
covered with fresh bark. Let it be 
noted^ that disease is not the cause 
of a bush yielding badly, but the effect % 
of neglect or ill-treatment. And 


when a human beiug^s leg, arm, or 
body breaks out in skin diseases or 
sores, the doctor does not cut off the 
whole arm or leg or hew the trunk in 
pieces, but removes only the diseased 
part, with caustics or the knife, and 
then makes the patient swallow 
medicines and eat proper food to cure 
the diseased or poor blood, that has 
caused all these eruptions and sores ; 
so, when a tree becomes diseased, its 
stem gnarled and cankerous, its h^rk 
scaly, rough, and moss grown, its 
leaves dull, ill-developed and lea- 
thery, we mnst not fly to the prun- 
ing knife and handsaw to hack and 
cut the entire bush down : we must 
use the knife to remove only such 
portions as are hopelessly incurable, 
and try what cultivation, manure, 
and proper plucking will do to bring 
the bush round. 

We* must never forget that the 
severity of a surgical operation is, 
except perhaps in the most desperate 
cases, always proportionate to the 
stamina of the patient. Similarly, 
when contemplating how bushes are 
to be pruned, we must never forget 
to proportion the severity of the 
cutting to the condition of the bushes 
and the richness or poverty of the 
soil they are growing in. 

With a lot of really bad bashes in 
poor soil, do not resort to the knife 
at the commencement of your treat- 
ment. Cultivate and manure the 
soil as liberally as possible ; then 
remove the dead wood and cut off 
the wiry seed-bearing branches, and 
the crow's feet or ends of branches 
from which numerous stunted shoots 
spring, presenting the appearance of 
a worn-out broom, the branch being 
the handle. 

^ The cultivation, manuring, and 
light pruning, having been done in 
the cold season, when the tree, as far 
as growth is concerned, is inactive, 
watch the result of the return of 
stimulating sap find the^ growing 
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period ID Spring. If vigorona buds 
and efapota begin to develope and 
grow in the place of the stunted 
stuff out away, congratulate yourself 
on baviog cured the bush, or at least 
put it in a fair road to recovery and 
productiveness. But if, unfortu- 
nately, the bush doe's not respond to 
your call, then it is a desperate case 
of ^ cure or kill ; and all you can 
do is to wait for the rains, and cut 
the bush down to within three or 
four inches of the ground. This 
ultimatum is issued with the inten- 
tion of calling forth all the life and 
energy left in the roots, since there is 
none in the stem to throw out new 
stems from the collar or junction of 
root and stem. A hush will have to 
be actually in extremes not to 
coppice: and then all that can 
be done is, if the soil and lay of 
land is worth it, to stub up the* old 
bushes and replant new ones. 

However, if the former treatment 
has been efficacious, some new stems 
are sore to sprout out from the 
collar, especially if hand-fork culti- 
vation has been given during the 
spring and summer. For each well- 
developed new stem out out the 
worst or least productive old stem 
during the n'^xt pruning season. In 
this way a bush may be renewed in 
a year or two instead of butchered in 
five minutes. 

Thus far, pruning has been made 
to apply as a remedy or restorative. 
Now we must examine it as a correc- 
tive, which, in conjunction with the 
tonic of manure, must be resorted to 
annually, to overcome the ‘ill- 
effects of the season. Ad must j>e 
obvious to the least observant, to 
prune, one must have wood to cut. 
To have wood to cut, it most be 
ffilowed to grow. To allow it to grow, 
it must not be plucked the instant 
it begins to push forward. Though 
all this sequenee may , be so very 
obnouB, yet one would not think so, 


judging by uie method of plucking 
adopted by a great many at the very 
commencement of the season. No 
sooner an unfortunate shoot is an 
inch or two long, then off with his 
head ! And so on right through the 
season. Of course, when the pruner 
comes to cqt this shoot be finds that 
there is little or nothing to cut, and 
what there is, is not of the slightest 
use cutting. In short, the surface of 
the bush is a mass of crows’ feet, 
which must be cut clean off. This 
lowers the height of the bush yearly, 
denudes it of leaves, chokes up the 
sap channels, and reduces the bush 
to the state in which the cure or kill 
treatment has to be resorted to. Or 
else the miserable collection of stunti^ 
twigs are just shaved or scrapra 
with the knife, and a sickly, short, 
leathery, but numerous flush pro- 
duced. The method pointed out 
elsewhere, under the head of pluck- 
ing, having been adopted, the bush 
at the end of the season is covered 
with spikes of young wood, more or 
less the thickness of a lead-pencil. 
There are five distinct kinds of wood 
in a properly treated bush ; (1) gray 
wood, the oldest stems; (2) wood, 
the color of a green pear ; (3) silver 
gray or pink wood with streaks of 
gray, as if froth bad dried on it, one 
year old ; (4) bright brown red wood 
of the present season’s growth ; and 
(6) the last grown green flush. The 
last three kinds of wood are all the 
growth of the past season. The 
green wood, though it can hardly be 
called wood, is non-productive, i.»., 
if pruned it would not produce a 
flush. The red wood is also too 
young to produce a vigorous flush. 
The third-mentioned wood is that 
which will produce the finest flush 
*of all : consequently it should be 
pruned about half an inch before it 
become*s the red or fourth-mentiened 
wood. Another point that must be 
carefully attended to is, wherever 

1% 
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possible! to leave a leaf an inch below 
the cut. For it must be remembered 
that at the base of every leaf there is 
an axile or little bud, that will de- 
velope into a shoot as soon as the sap 
rises in spring. Your aim must 
therefore be to develop as many of 
these as possible, and by putting high 
enough above the leaf, not to injure 
the bud at its base. In new stems, 
that have grown up from the collars 
or main stem since the last pruning, 
nearly every bud will develop into 
a vigorous shoot: hence th% advan- 
tage of encouraging such new stems 
to replace old ones. Perliaps it will 
be clearer to the reader to describe 
the pruning of fully-matured bushes, 
:&ve years old and upwards, through 
the whole process. (1) All suckers 
of a long lanky nature must be cut 
close off. (2) All wiry, seed-bearing 
branches, easily distinguished by the 
flowers on them, all up each stem, 
must be cut off*, unless seed growing 
is to be encouraged. (3) Cut off all 
the thin shoots that have developed 
from the axiles on the bases of tbe 
lower leaves on a one-year-old wood. 
However, if this wood has branched 
into two or three of equal and 
vigorous growth, each must be re- 
garded as pruning wood. (4) Hav- 
ing thus cleared the bush of suckers, 
seed-bearers, and ill-developed shoots 
that choke up the bush with useless 


foliage, examine each branch to be 
pruned on its own merits, and (a) 
cut so as to get rid of the red and 
green wood ; (6) cut so as to have 
wood about the thickness of a pencil 
or thicker ; (c) cut so as to have 
the ends of the pruned branches not 
closer than three inches to one 
another; (d) cut so as not to lessen 
the leaf- producing surface of the bush; 
(e) cut so as not to have branches 
from one stem interfering \|ith those 
on another; (/) cut so as to keep the 
bush more or less even, and not too 
tall to be plucked by women. 

If you find too many stems, cut 
as low down as possible, without in- 
juring the others or the collar, the 
oldest and most distorted ones, but 
always have a new stem to take 
the place of the old one, so as not to 
diminish the number of stems ; un- 
less in some low China sorts, where 
some of the too numerous stems 
must be cut out. It may be taken 
as a general rule that the higher the 
class of plant, i.e., the nearer 
it approaches the Assam, the more 
sparing one must be with the prun- 
ing- knife. It will not run to wood 
like the China variety, and bears 
fewer seed branches. An Assam 
plant cut down to a stufnp will gener- 
ally coppice into a broom-like head 
absurdly disproportionate to the size 
of the stump. 


13.— Plucking. 


Plucking is really a continuation of 
the former process of pruning already 
described. It is both a means and an 
end. For, unless we pluck or finger- 
prune the new shoots that develop in 
Spring, the bush will clothe itself with 
asufiSciency of leaves for its internal 
economy, and then stop flushing 
throwing out successive growths of 
shoots. 

Before proceeding to describe the 
mere mecbamcal process of pluck- 


ing the leaves or shoots off a bush, 
it may be as well to consider the 
naturq and use of sap, leaf-buds, 
and leaves. 

•The fluid matter, which is ab- 
sorbed by a plant from the earth 
or air, is called sap. When it first 
enters a plant it consists of water 
holding certain substances in so- 
lution. These substances consist 
chiefly of ammonia, phosphoric and 
carbonic acids^ and of alkaline or 
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earthy matter. Soon after its ab» 
sorption into the plant, sap acquires 
the nature of mucilage or sugar, and 
subsequently becomes still further 
altered by the admixture of such 
soluble matter as it receives in pas- 
sing through the alburnum (young 
internal sap-wood between the liber 
or bark and the interior heart- 
wood). When the sap reaches the 
vicipity of the leaves, it is attracted 
into them, and these being exposed 
to light and air, it is converted into 
the secretions peculiar to that par- 
ticular species of plant. Finally, 
in its altered state, the sap sinks 
down the bark, whence it is given 
off laterally by the medullary rays 
(channels through which communi- 
cation takes place between the bark 
and>the heart-wood), and is distri- 
buted throughout the entire plant 
system. No solid matter whatever 
can be taken up by the roots, and 
it is owing to this circumstance 
that liquid manures with so much 

greater energy than solid substances. 
The cause of the motion of sap are 
the leaf-buds and leaves^ called into 
growth by the combined action of 
the increasing temperature and light 
of Spring, a^id attracting fluid from 
tissue immediately below them ; the 
space so caused being filled up with 
fluid again attracted from below; 
and thus a motion gradually takes 
place in the sap from one extremity 
to the other ; consequently, the 
motion of sap takes place first in 
the branches and last in the roots. 
Whatever tends to inspissate, or 
thicken sap, such as a light, dry and 
heated atmosphere, or to* interrupt 
its rapid flow, has the property of 
causing e:5^oessive vigour in the plant 
to be diminished, and flower buds to 
be produced; while, on the other 
hand, whatever tends to dilute or 
thin the sap, such as a dark, damp 
atmosphere, with a free and unin- 
terrupted circulation, has the pro** 
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perty of causing excessively rapid 
growth, and an exclusive production 
of leaf -buds. Therefore, inspissated 
sap is the cause of fertility or 
flowers^ and diluted sap the great 
cause of sterility or leaves. The 
conversion of sap into different 
kinds of secretions is effected by the 
combined action of Air^ Light, and 
Temperature, 

Leaf -buds are rudiments of branches 
enclosed within scales, which 
are imperfectly formed leaves. All 
the leaf-buds upon the same branch 
are constitutionally and anatomically 
the same, and are generated in the 
axils of leaves, and it is there that 
they are always to be found. If 
they cannot be discovered by ocu- 
lar inspection, it may nevertheless 
be always inferred that they exist in 
such situations, and only need call- 
ing into life from their dormant state* 
Hence, wherever the scar or remains 
of a leaf can be discovered, there, 
it is to be understood, that the ru- 
diments exist of a system of life 
which may be, under favorable cir- 
cumstancea, called into action. Leaf- 
buds are nourished by the sap lying 
in the pith and adjacent tissue or 
albwmum, and consequently their 
vigour will be in proportion to their 
nourishment. In some plants, buds 
detached from the stem will grow, 
sending roots downwards and stems 
upwards. But if these buds| are 
left on the stems, the matter they 
send downwards forms wood and 
bark, and the stems they send up- 
wards form branches. Every leaf- 
bud has, therefore, its own system of 
life and growth. If no leaf-buds 
are called into action, there will be 
no addition of wood, and conse- 
^quently their destruction or absence 
is accompanied by the absence of ' 
wood m and with the free develop- 
ment of leaf-buds there will t)e * a 
proportionate increase of wood. 

Leaves are mere expansions of 
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bark traversed by veins and enclosed 
with an epiderm or skin. The 
Veins consist of spiral vessels cased 
with woody fibre, and connected by 
loose parenchyma or ^ pnlpy pith, 
foil of cavities containing air. The 
cells in these veins are so arranged 
as to have nomeroos passages for 
the circulation of air among them. 

The e^derm is formed of one or 
more layers of depressed cellnlar 
tissue, composed of minute bladders 
filled with air. Between these cells 
or bladders are placed numerous tto- 
matet or apertures, which have the 
power of opening or closing as re- 
quired. It is by means of these 
etomatea that the leaves are enabled 
to absorb water and gaseous matter 
from the atmosphere, and to ela- 
borate the crude sap they absorb 
from the albumumy converting it 
into secretions peculiar to each spe- 
cies of plant. The loose cavernous 
structure of leaves enables them tO 
bring the greatest possible surface 
of their parenchyma into communi- 
cation with the atmosphere. The 
epiderm, being a non-.conducting 
Skin, protects the leaves from ex- 
tremes of temperature, and allows 
vapour and gaseous matter to pass 
through easily. The atomatea or 
pores of leaves are chiefly intended 
to facilitate evaporation, and thus 
reduce the watery crude sap to a 
proper consistency, as well as to 
emit air when desirable. As all the 
secretions of plants are formed or 
prepared in their leaves, it follows 
that a tea plant, unduly deprived 
of its leaves, cannot secrete suffi- 
cient theiue to give the infusion of 
its manufactured leaves, (the tea we 
drink,) a sufficiently powerful and 
distinct flavour. And further, as^ 
this secreting property depends upon 
certain specific vital powers trailed 
into* action only when the leaves 
are freely exposed to light and.aii^ 
it follows that the amount of se- 


cretions will be in direct proportion 
to the quantity of leaves, their area, 
and their free esepoaure to light and 
air. Hence, bushes denuded of too 
many leaves, or standing under the 
shade of trees adjacent to or in the 
middle of tea fields, must diminish 
the quantity of theine secreted in 
the leaves plucked for manufactur- 
ing. 

Having, in the foregoing skatoh, 
seen how a plant is provided with 
mouths, stomachs, digestive organs, 
lungs, and systems of circulation, 
it is obvious that any disorder or 
destruction of the roots, leaves, pith, 
or bark, will infallibly lead to di- 
minished vigour ana productive- 
ness, disease, and eventual death. 
This statement, founded on scienti- 
fic reasoning, is amply supported by 
the experience of practical planters, 
who know that a buah ia made or 
marred by plucking. They may not 
know the reason why, but we do ; 
therefore let us adapt our practice 
of plucking to the theory of growing. 

As soon as light and heat increases 
with the advance of Spring, small 
dull red points are observed deve- 
loping in stem and branch, speci- 
ally on vigorous jf'ung wood 
of last year’s growth. These 
little points or leaf-^buda develop, 
and, casting off their scaly enve- 
lopes, small imperfect leaves show a 
perfect rolled-up leaf, which, expand- 
ing in the genial warmth of the 
glad season, into a broad leaf, ex- 
poses another rolled-up leaflet, which 
in due time unrolls also. And so 
the grdwing and expanding goes on 
till a tender green shoot, clothed 
with six or eight alternate leaves, 
with an .unopened one still leading 
the way, is ready for the plucher in 
March. However, before all these 
six or eight leaves have been attein- 
ed, the axils of the two or three 
lower ones, feeling the \ivifying 
influence ci the elaborated sap pan* 
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ingdowQ from the upper leaves of 
the shootj burst out and give birth 
to leaj^^budsy which likewise grow 
into shoots* These new shoots are 
the 9econd flunky which in due time 
develop other ones from the axils of 
their leaves, which become the third 
and so on till cold weather 
and the stoppage of the rains stops 
farther growth for the year* 

The second flush having got a 
start, and its leaves having commenc- 
ed pumping up, absorbing and elabo- 
rating sap on their own account, one 
can, with safety, remove or pluck the 
upper or three last-formed leaves of 
the first or spring flush ; and the 
sooner it is done the more rapid will 
be the development of the second 
flush* The same process must be 
adopted for the removal of the second 
and all succeeding flushes; only, 
the intervals between each’ plucking 
will get shorter and shorter, and the 
number of leaves grown and pluck- 
ed on individual shoots will get 
fewer and fewer, as the season ad» 
vances. For, we have seen that the 
thinner the sap gets, the quicker 
and more numerous are the leaves 
in developing; and, during the 
rainy season, the sap will of course 
be naore watery than during dry 
weather. 

The above is the general theory 
of plucking, but of course circum- 
stances must arise which must be 
attended to, and the prdctice of 
plucking adapted accordingly. 

When deciding the actual way of 
plucking a bush, you must consider 
(1) its age, (2) how ^it *has been 
pruned, (3) the weather. $ 

Plants under eighteen months^ 
old, reckoning from the time the 
seed was sown, either in eitu or iq 
the nursery bed, should not be 
plucked ou any excuse* If inclined 
to be too tall and lanky, cut off the 
main stem fifteen to twenty inches# 
ffom the ground during the prun* 


ing season* This will check ufN 
ward, but will encourage lateral 
growth, and make the plant bmhm 
In the July following the first year, 
or about a year after they have been 
transplanted, the shoots leading 
upwards will begin to get irregular— 
and vvant,trimming to be kept pretty 
level : then, and then only, may the 
two topmost leaves— the unrolled 
leaf is never reckoned — be nipped 
off by the plucker, more for the 
sake of forming a shapely bush than 
making tea. When plants have 
attained thirty months, they may, 
with safety, be lightly plucked, tak- 
ing great care to encourage lateral 
growth. After this season, i.e., when 
the plants have been pruned Ibr the 
third time, regular and systematic 
plucking becomes necessary and 
profitable. 

Supposing a bush, four years old 
or older, has been badly plucked^ 
i, e., the new shoots not allowed to 
develop sufficiently, but clawed off 
whenever they are big enough to be 
caught hold of by the plucker, (this 
method some call clean plucking'^) 
the consequence is, that it is full 
of crowds feet, which have all to 
be cut out, and the bush properly 
ventilated and liberally cultivated, 
if not manured. It is not to be 
supposed that a bush can be plucked 
without making crowds feet, though 
not the hard, broom-like, stumpy 
bunches of twigs, clearly, showing 
premature and indiscriminate claw^ 
ing rather than plucking. At t^ 
end of the plucking season the new 
shoots that grew last spring should 
show a clean stump, four to six 
inches long, branching off, again 
and again, somewhat like straight 
antlers ; the entire growth being a 
foot or eighteen inches; so that,' 
whqp the pruner cuts below the 
lowest fork, there will be a* eteau, 
lead-penciUiike stump left, with a 
cjcuple of weil-developed leavos* 
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It is from the axils of these leaves 
that the finest portion of next year's 
leaf and wood will spring. However, 
if the clawing process has been adopt- 
ed, the stumps left after pruning 
will be wood, at least, of two years’ 
growth. The new shoots that spring 
from the visible and invisible axils 
on these stumps, must be allowed to 
grow until the second flush makes a 
very decided appearance, say an 
expanded and the unrolled leaf. 
Then the two and a greater portion of 
the third leaf can be nipped, not 
stripped off. The modus operandi 
of nipping and stripping will be 
fully described further on. The 
reason of not taking off the entire 
low,est leaf plucked is this, — that 
such an act would injure the axil at 
its base, and thereby prevent an- 
other shoot, the next flush, deve- 
loping, as it fs practically impos- 
sible to remove the entire leaf with- 
out wrenching it bodily off the 
stock, and leaving a cavity imme- 
diately below the axil, or carrying 
it away altogether with the leaf so 
taken off. The distances measur- 
ing along the stalk will decrease 
gradually as leaf upon leaf develops. 
The greater the distance between: — 
sometimes four and five inches and 
even more — the leaves on a stalk, 
the better. On an ill-grown flush, 
six leaves will be found on a stalk 
four inches long; on a well-deve- 
loped stalk the sixth leaf will not be 
reached till ten inches of growth 
have been made. The distances be- 
tween the leaves, commencing from 
the lowest one, being three, two and 
a half, two, one and a half, and 
finally one inch. Therefore, pluck- 
ing off two and a half inches, leaves 
seven and a half inches, which, 
when pruned just above the second 
from the bottom leaf, leaves a stiynp 
for next year a good four inches 
long, with two leaves and axils. The 
heavier the pruning, the fewer and 


more vigorous ; the lighter the out- 
ing, the more numerous and less 
vigorous will be the first flush of the 
following Spring, The nearer a plant 
approaches the indigenous variety of 
Assam, the fewer, larger-leafed, 
further apart on the stalks, and 
golden tinted, will be the flushes. 
The severer the pruning with hybrid 
bushes at least, the greater for- 
bearance must be exercised in pluck- 
ing the first flush. Low-class China 
bushes seem to require heavy prun- 
ing and ^‘clean plucking’^ annually. 
It is little use expecting a China 
bush to bear a long flush, and the 
sooner five leaves are attained, and 
three plucked, the better. 

The difference between plucking 
and stripping lies in the way the 
fingers are used. To pluck, ^ the 
nail of the thumb must be applied to 
the tipVr top point of the forefinger, 
and the stalk or leaf cut through. 
However, in practice it will be found 
that pluckers, if properly looked 
after, will nip the stalk or leaf 
between the thumb and slightly 
curved forefinger, and with a sharp 
pinching twist take off the leaf or 
stalk clean enougb. Stripping con- 
sists in booking the forefin/,^er round 
the stalk, and with an upward nao- 
tion tearing off leaves and axils. 
It will be obvious to the reader of 
the foregoing remarks, that, were 
such a vile, lazy practice allowed, 
the loss in the succeeding flush 
would simply be enormous. Strip- 
ping can easily be detected by 
examining the leaf baskets as they 
come in tb be weighed at the fac- 
tory. I The whole leaves will show 
stripping ; entire stalks and no loose 
leayes will show had plucking, in so 
fjar as the lowest leaf has not been 
nipped off, leaving a third or quarter 
behind to protect the axil at its base ; 
and stalks with a bud or unrolled 
^ eaf, two whole leaves attached and 
one three-quarter or two-third leaf 


TEA CULTIVATION. ( 95 ) MANURING. 

loose, will show perfect pinching, sirdar his day^s wages, and the coolie 
To make coolies pluck well, is one of his or her wages, and any extra pice 
the planter's, easiest tasks. All he due them for plucking over and above 
has to do is to go round and person^ the maximum number of pounds 
ally show each sirdar and each coolie fixed for a day^s work. Extra pice 
how to pluck ; and if he finds his should never be given till after the 
orders not carried out, to fine the first flush has been plucked. 


14.— Manuring. 


As but little can be written on 
this subject which can be applicable 
to the individual circumstances of 
each reader, it will perhaps be more 
profitable to throw together some 
notes on the theory and practice of 
manure, and leave each one to pick 
and choose that which is most suit- 
able to his own garden. 

Fitted by nature to draw their 
sustenance, now from the earth, 
now from the air, aud now from both, 
according as they can mgst a’eadily 
obtain it, plants are capable of living 
— though rarely a robust life — at 
the expense of either. The propor- 
tion of food which they actually 
derive from each source will depend 
upon many circumstances — on the 
nature of the plant itself; on the 
period of its growth ; on the soil on 
which it is planted; on the abun- 
dance food presented to either 
extremity ; on the warmth and mois- 
ture of the climate ; on the duration 
and intensity of the sunshine ; aud 
other circumstances of a similar 
kind ; so that the only general law 
seems to be that, like animals^ plants 
have the power of adapting themselves 
to a certain esotentj to the conditions 
in which they are placed, and of sup- 
porting life by the,ai5 of such 
substances as may be within* their 
reach. 

To comprehend how plants grow, 
we must examine their organization, 
and study the nature of those sub- 
stances which constitute their food. 
The organization of plants has 
already been sufficiently explained/ 


We will therefore now confine our- 
selves to the study of plant food. 

The principal simple chemicals 
that influence the growth of vegeta- 
tion are — carbon^ oxygen, hydrogen, 
and nitrogen. All other substances 
are compounds of two or more of 
these simple elements. Carbon is a 
chemical element, abounding in 
nature, the most familiar forifl of 
which is charcoal. It exists in the 
atmosphere in the form of carbonic 
acid gas, and in the decayed vege- 
table matter commonly called vege- 
table mould. Oxygen is an element 
known only in the state of gas : it 
is void of color, taste and smell. 
It exists in the atmosphere, in water, 
and in minerals, and is necessary to 
the li£| of both plants and animals. 
The water which plants imbibe con- 
sists in great part of oxygen, the at- 
mosphere which surrounds them 
contains twenty-one per cent, of its 
bulk of oxygen ; carbonic acid gaSy 
from which tliey derive their carbon^ 
consists of seventy-two per cent, by 
weight of oxygen ; and it enters rhore 
or less into the composition of all 
organic and mineral substances. 
Hydrogen is also known to us only in 
the state of gas, and when perfectly 
pure is scarcely distinguishable from 
common air, without color or taste, 
and possessing but little smell. 
Most vegetable structures contain 
hydrogen in the form of water, which . 
can be separated as such, andre- 
plaeed by other bodies ; ^ut the 
hydrogen essential to their constitu- 
tion cannot possibly exist in the 
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state of water. All the hydrogefi 
necessary for the formation of an 
organic compound is supplied to a 
plant by the decomposition of water. 
The process^ in its most simple form, 
consists in the extraction of 
drogen from water, in consequence 
of .which either all or a pajt of the 
oxygen^ combined with the hydrogen 
in water, is exhaled. This extrac- 
tion of hydrogen from water may be 
effected by the leaves, tissues, and 
roots of plants. Nitrogen also is 
known to ns only in the term of gas. 
It is without color, taste, or smell. 
Nitrogen forms only a small part of 
plants, but it is never entirely ab- 
sent. It is found in the form of 
Tegetable albumen and gluten^ and 
in the seeds and various juices. 
There are therefore nitrogenised pro- 
ducts of plants and non-nitrogenised. 
The chief source of the nitrogen of 
plants is supposed to be ammonia^ 
which is the nitrogen of putrefied 
animal matter diffused through- 
out the atmosphere in the state of 
gas. Ammonia consists of a loose 
combination of nitrogen with hydros 
gen^ and the compound is extremely 
soluble in water and acid. 

The constituents of plants are 
divided into organic and inorganic. 

Organic are those which are com- 
monly known as vegetable substances 
or vegetable pr^uctions— stored, 
gumy sugar, albumen, gluten, Ac. 
They are the products endued with 
life, and cannot be produced without 
the operation of life. They are the 
products of living organs, and are 
therefore termed organic. These 
substances are generally compounded 
of four simple elements, — never lees 
than three. 

The organic substances of plants 
consist of silica, alumina^ potash, soda, 
lime, niagnesia, phosphate of lime, 
salt, st^lphurie add, kc. These sub- 
stances are generally combinations 
^ two elementary bodies, Thdy 


are wholly sifWa/; they are the 
products, of the chemical action oi| 
the metallic or non-metallio elements 
of rocks; and they existed before 
plants or animals. When vegetable 
substances are burnt, there remains 
behind a portion commonly called 
ash, and this constitutes the inorganic 
portion. They form from one to 
twelve per cent, of the bulk of plants. 
Wood ashes are a very valuable 
manure, and are peculiarly well 
adapted to gravelly soils and loams. 

There are alkaline and earthy 
phosphates that form invariable 
constituents of all kinds of grasses. 
But what we understand chiefly by 
the term alkalies, means potash, soda, 
and owmoaia— the first being the 
alkali of land plants, the second the 
alkali of sea plants, and the last 
the alkali of animal substances. 
“Potash arid soda are fixed alkalies, 
and ammonia is a volatile alkali. 
The property of alkalies, to be es- 
pecially borne in mind in connection 
with agriculture, is their great ten- 
dency to combine with acids, and to 
form, by that combination, what 
are called neutral salts. Acids con- 
stitute a numerous class of chemical 
bodies. They occur in all the king- 
doms of nature : phosphoric acid in 
bones, citric acid in lemons, suU 
phuric acid in minerals; and are 
produced by burning, treathiug, 
decomposition, &c. The acids are 
generally sour, but not universally. 
The fact to be especially remem- 
bered with regard to acids is the 
converse with regard to alkalies ; 
all acids unite or combine with alka^ 
lies qnd alkaline earths forming neu^ 
tral salts ; and acids also combine 
with the metals. Thus they are ac- 
tively and constantly engaged in 
the vegetative process, and possess 
great powers of combination. 

The term salt is of wide and va- 
urious application. But in relation to 
the sabject under consideration, the 
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eotn^w used as a seasoner and 
preserver of food, is a good example. 
'JThis is the chloride of sodium^ farmed 
wbeQ chlorine and sodium^ or hydro* 
ckiorie acid and eoda^ come together. 
Baltpetre is a salt. It h potash uniU 
ed to aquafortis. These are united, 
and their characters are neutralized 
by each other, so that in saltpetre 
one will not perceive soda or aqna-^ 
foHis. They have formed a neutral 
salt. 

The terms carbonatesj chlorides^ 
nitrates, silicates, are frequently 
used in agriculture, and may be ex- 
plained to be salts formed by the 
mutual action of acidSy alkalies^ and 
metals. Thus carbonates (carbonic 
acid) of lime, magnesia, potash, soda, 
iroh, and manganese. Chlorides 
( chloric acid) of potash, soda, lime, 
manganese, silver, zinc, &c. Citrates 
(citric acid) potash and lioSe. jEfa- 
mates (the humic acid of soils) of 
lime, &o. JSitrates {nitric acid) of 
potash, soda, lime, ammonia, &o. 
Phosphates (acid of phosphorus) of 
alumina, lime, magnesia, &cr SiU 
ieates (acid of silica) of potash, mag- 
nesia, alumina, &c. Sulphates (sulphu- 
ric acid) of ammonia, soda, magnesia, 
iron, ooppe^ &c. Thus it will be seen 
that the same acid with another base 
forms a different kind of salt. The 
term base implies the leading con- 
stituent of a compound. Thus in 
carbonate of lime, the latter is the 
alkaline, earthy base. It is most 
important to remember that any one 
of the many alkaline bases may be 
Mubs^utedfor another, the action of 
all b(^g tW some. ’ 

Th^ whole argument; suggests 
that bw the analysis of plants we 
may a#ive at a knowledge of their 
pecnlme wants ; and of soils and 
manq^, we may take care that 
tbos^ants are supplied* 

Itmay be asked whence do plants 
ebiam their principal soJts ? By the 
cofilnajiial evaporation the sea : 


its salts are spread over the whole 
surface of the earth, and, being sub* 
sequently carried down by the rain,, 
furnish to vegetation those salts 
necessary to its existence. This if 
the origin of the salts found in the 
ashes of plants, in those cases where 
the soil could not have yielded it to 
them. 

By the foregoing explanations, the 
substances to be found in plants---* 
which is the same to be found in 
manures and soils — are reduced from 
things not known to those that are 
known. In this way anyone may 
feel familiarised with them without 
a deep acquaintance with chemical 
science. And it will be seen in a 
multitude of cases that the practical 
planter may understand the prin- 
ciples of the science, although igno- 
rant of precise terms which represent 
and explain these principles. Thus 
the baker bakes bread on soientifie 
principles, although he never saw a 
book on chemistry or learned the 
meaning of a scientific term I 

Nature presents to man the exam- 
ple of preparing soil by the gradual 
processes by which she herself pre- 
pares the surface of the earth for 
the reception of the higher order 
of plants. 

To devise an arrangement of soils 
at once comprehensive and distinct, 
is no easy task. The distinctions 
ought to be simple and obvious, 
without regard to miuute difference 
which may be of no material impor- 
tance. For practical purposes soils 
may be classed under the following 
general heads : — sand, gravel, clay, 
alluvium, and loam, or that species 
of artificial soil into which the others 
are generally brought by the effects 
of manure and of earthly applications 
in the course of cultivation. 

Mqst sands, whether on tbh sur- 
face of the ground or in strati at ^ 
^certain dep^ — whether forming tli^ 
beds Qf rivers, or the shores tha 
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80a, aro the fragpoaents of disinte- 
grated ticks, and arc red, white, 
grey, or hlaok, according to the rocks 
from which they were derived. The 
grains of sand are, for the most 
part, composed of silica, and soils 
containing it are called silicious. 
A sandy soil may be impcoved by a 
mijcture of clay, marl or warp (the 
sediment of navigable rivers), peat 
er vegetable earth. It frequently 
happens that, under the sand itself 
or in its immediate neighbourhood, 
the materials may be found ■ which 
are requisite for its improvement. 
iEven light sandy soils may be ren- 
dered retentive of moisture and 
manures when mixed with the sub- 
soil OP ameliorated by admixture 
with other soils. In the manage- 
ment of sandy soils two rules are to 
be observed : (1) Never to pick off 
any small stones, that may be found 
in them, as they preserve moisture 
and hinder evaporation of the en- 
riching juices, thus assisting vege- 
tation } and (2) when farm-yard 
dung is applied to this description 
of soil, always to give it in a state 
of compost, with a view of adding 
to «he tenacity of the soil, and of 
preventing the manure from being 
oissipated in a dry season, or washed 
ftway by rain. 

The origin of a gravelly soil is the 
distribution over the face of the 
earth of particles of disintegrated 
rocks, larger than sand, chiefly by 
the action of water. Gravel having 
been dispersed by a more powerful 
agency than that which caused the 
dwtribution of sand, differs more 
widely in its qualities, because of its 
frequent admixture with various sub- 
stances, organic remains in a fossil 
state, and especially clay, loam^ flints, , 
iron etones, &c. Hence there are 
rich gravels, hungry gravels, sharp 
graves, & 0 .. Sands will frequently 
^ found to be the production of .flat 
eountries, gravels the moontain- 


ons and rocky. Gravelly soils may 
be improved by draining if they are 
troubled with springs ; by hoeing 
or ploughing deep ; by mixing them 
with large quantities of clay, chalk, 
marl, peat or other earth ; by repeat- 
ed applications of manure, and by 
causing a wash on to them from 
surrounding teelahs. Vegetable mat- 
ter fromn eighbonring jAeels, bheelSf 
tanks, ponds, and rivers are highly 
profitable admixtures for both sandy 
and gravelly soils. 

Clay is a mixed natural earth, 
very widely distributed. It consists 
of a large proportion of alumina 
united to silica of various degrees 
of fineness, and frequently also a 
portion of carbonate of lime. The 
formation of clay deposits took place, 
according to geological theory, in 
consequence of the degradation and 
waste ot certain portions of the 
globe, followed by a removal of the 
materials to localities of compara- 
tive tranquillity. In the formation 
of clayey deposits both chemical 
and mechanical agencies were exert- 
ed. The mechanical agency operat- 
ed in the disintegration of solid 
parts and the removal of the frag- 
ments ; and the chemioal agency 
operate in the uniting of alumina^ 
silica, fyc., into compact earth. A 
clay soil is distinguished above metj 
other for its It is princi- 

pally composed of particles of 
matter, many of them so small that, 
when separated from each other, 
they are imperceptible to the touch, 
and .will easily float in water ; yCt 
these ftiqute particles form a soil 
that is far more tenacious than any 
other species of earth. C/ay always 
contains iron in a higher or lower 
'degree of oxidation ; and it is possi- 
ble that this metal constitutes an 
essential part of it. Clayey soils 
may be improved by a suitable ad- 
mixture of other soils to mhetidrdts 
its Uxture, twsh aa commoa ttriid 
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aad above all limMf Iom gravely {mt 
moss, wbioh has beeo for some time 
dog up and exposed to the action of 
the atmosphere j putrid calcareous 
manures, mixed with large qnanti* 
ties of ash, improves clayey soils in 
wonderful degree. Also burning 
some portions to render it more fri- 
able, more especially if there is any 
marl in its composition. 

The origin of alluvial soils is ex- 
plained by the word itself, being 
that form^ by rivers toashing dotm 
vast quantities of sand, earth, stones 
and gravel, which when spread out 
to any extent form what is called 
alhmal land. The richest alluvial 
soils are to be found near the junc- 
tion of large sluggish rivers with 
the sea, or where they meet in the 
valleys through which they pass ; 
and the soil is most varied and 
heterogeneous in the compoAtidn of 
its parts, when these are in minute 
divisions and intimately blended to- 
gether. Alluvial soils are the most 
fertile of all natural deposits, and 
are those principally in which an 
accurate analysis is required, because 
the proportion of their constituent 
parts varies in innumerable degrees. 
It may be laid down as a general 
rule, that ws most fertile of these 
soUs are those in whioh the primitive 
earths ore nearly in equal propor- 
tionsf silica being the most abun- 
dant, with about ten per cent, of 
organic matter. 

Loamy soils are produced by simi- 
lar causes to those of clay, but they 
are more fertile, because they contain 
more decomposed vegetable 'matter 
or humus. Loam consists ohiefly,of 
woody fibre in a state of decay, 
which, as it progresses, acquires a 
dark-brown color and then becomes 
mould. Loam is a native clay mixed 
wil^ quartz sand, and occasionally 
with carbonate of lime, or a soil 
eompounded of various earths, of 
whi^ the chief we si^tcioue sand, 


clay und. caxhmaix of iime or chalk, 
— the clay predominating. With 
these substances the vegetable matter 
is intermixed. The treatment of 
loamy soils depends materially on 
their nature, whether they are sandy, 
gravelly, clayey, calcareous, peaty, 
or mixtid in those proportions which 
are best for fertilization, as in hroton 
loam. 

All attempts to improve the nature 
of a soil should have for their object 
the bringing it to a state of ham, by 
the addition of those substances 
which are deficient. A loamy soil 
requires less dung to beep it in heart 
than either clay or sand ; for which 
it is favourable to the process by 
which organic matter buried deep 
in the soil is converted into insolu- 
hie humus ; it also permits that part 
of it which is nearer the surface, to 
attract oxygen from the air, and thus 
it is converted into a soluble extract, 
which is to the roots of plants what 
the milk of animals is to their yonng 
— or ready-made food easily convert- 
ed into vegetable juices. 

The mineral elements of soils be- 
come parts of plants. Life modifies 
chemical laws, and Converts inorgcasie 
matter into organic. 

The fertility of a soil is dependent 
on other things besides its chemical 
composition. We must consider the 
office it performs is two-fold, namely 
(1) to retain the plant firmly in the 
position most favourable to its 
growth, and (2) to supply a certain 
amount of food. Hence mechanical 
texture becomes a matter of great 
importance; it must be enough 
to afford the proper degree of support, 
and at the same time loose enough 
to allow the delicate fibres of the 
rootlets to extend themselves and 
*also access of air to take place, with- 
out wlpch the plant cannot livtf. It 
must be of such a texture as tb re- 
tain^ for a considerable period, the 
water which falls on it and at thu 
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same time porous enough to suffer 
the excess to drain away ; otherwise 
the roots of the plants will rot. It 
& for these reasons that the nature 
of the solid substratum at some 
depth beneath the soil must be 
borne in mind. These and other 
things, such, for example, as the 
eonditiou of the surface with respect 
to its absw'bent power for heat, all 
tend greatly to complicate the sub- 
ject, and render decisions concerning 
the comparative value of different 
lands, founded on merely chemical 
evidence, exceedingly prone to error. 

The great essential principle to be 
sought for in manures is this great 
law of nature, that substances 
iivengthen vegetation mainly by their 
contents of nitrogen^ 

In dxing and in liquid manures^ the 
nitrogenous matter is partly combin- 
ed with hydrogen^ and has thus be* 
come ammonia. Farm-yard dung 
contains all the principles withdrawn 
from the soil by the growth of 
plants : the decomposed straw fur- 
nishes silica in a minute state of 
division, still having with it a little 

? ^tash and various saline substances. 

he solid mimdt excrements coutaiu 
abundance of earthy phosphates^ 
while the urine gives up by its 
putrefaction at once carbonate of 
ammmia and more phosphate^ besides 
smaller portions of other principles. 
The only thing at all defective is 
potashy and that frequently exists 
plentifully in the soil, and is gra- 
dually liberated by disintegration. 

Solid animal manures should not 
be allowed to putrefy in heaps aJbove 
ground^ because a great portion of 
the manuring matter, in that case, 
assumes the state of gasy and is 
vmtedn In the heap^ previous to 
fi^meutatiao, the nitrogen, the 
esseiftial element of ammoni^, and 
of supreme value to the planter, is 
variously combined with carbon, 
oxygen, and hydrogen ; but whk it 


leaves its former arrangem^t, ki 
obedience to the action of decaying 
bodies, it uniformly adapts one and 
only one, new one. Every nitrogen* 
ous compound exposed to air and mois^ 
ture liberates its nitrogen to unke 
with free hydrogen and form ammonia. 
This is a pnnc^le of fermentation 
which admits of no exception. The 
true economy of farm-yard manure 
may be thus indicated ; nothing must 
be allowed to run away in the form of 
a fluid y or to fly away in the disguise 
of a smell. Therefore we must store 
the dung daily in proper pits under 
shelter. 

The cow-sheds, of whatever ma- 
terial the walls and roof may consist, 
as long as ventilation is ensured, 
must be floored with pucca terrace 
flooring, paving stones, tiles, bricks, 
concrete, and Portland cement, or 
planks, *and must have a gentle slope 
towards a gutter running down the 
centre. In this manner not a par- 
ticle of dung or drop of urine and 
washings can run to waste. At a 
convenient distance, though as close 
as possible, let the manure pits be 
made. The best plan is to have the 
manure shed parallel to the cow- 
shed, on the slope of a hill, immedi- 
ately above or below li The pits, 
arranged side by side, should if pos- 
sible be floored and lined with masonry, 
if not possible with hard moss, 
being previously well paddled. 
They should be made as water-tight 
as possible. The cowherds should 
daily collect the dung and litter, and 
spread it evenly in a pit, also spread- 
ing a ^few inches of dfy earth, of 
wljich a heap should be eoUected 
and stored in an adjoining shed in* 
dry weather, over the mass, then 
tread it well down. The gutter, run- 
ning down the middle of the cow- 
shed, should either be connected with 
the manure shed or end in a spout, 
under which tubs or larmcavthea 
bowls should be plac^. Tke urine 
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and washingSj oolkoted, should 
be poured over the dung and litter 
|trevioas to the dry earth being 
stamped in. If no litter is nsed, 
any grass will do, though padd^ 
straw is the best. When one pit 
gets filled up with these daily layers 
of dung, litter, and earth, cover 
all up with another good layer of 
oarth and turves, and commence fill- 
ing up the next pit. These pits 
should be emptied in the tame order 
they are filled, and only wooden rakes 
and implements should be used. 

Every description of sweepiogfs, 
stable litter, elephant's dung and 
Ktter, and all the ashes from the 
fitotory and coolie lines, should be 
carefully collected and immured in 
the manure pits along with the dung 
from the cow-sheds. Dead bodies 
of animals, and excrements objec- 
tionable to the caste prejudices of the 
coolies, can well be disposed of by 
being burned anywhere about the 
plantation, among the bushes, with 
a good sprinkling of lime if possi- 
ble. 

We must now glance at rome 
manurial substances, always at the 
planter's command, where farm-yard 
manure' is not procurable at all or in 
too insuScient quantities to be of 
any good — Asies, Lime, Guano, 
SuperphoephcUe of Lime, Salt, Oil- 
cake, Aquatic plants, and the mud of 
jAeels, bheeU, tanks, and ponds. 

The really enormous 
amoitnt of this valuable manure daily 
prepared in the factory, engine- 
house, cook-room and, last but not 
least, coolie lines, and, generally 
'wast^ or frittered away, is lamen- 
table on most plantations, ^very 
particle of ash should be carefully 
colleeted, stored along with the 
ebareoal dust and sweepings of tlM 
obarcdal godowns in a convenient, 
wa^r-tiffht shed, for manurial appli- 
eation during the cold season. All 
the wood of tho tea pruaings shoula 


be gathered and burnt in bate 
patches all about the plantation} and 
applied to the neighbouring hushes. 
This is really returning the aetutd 
elements of which the tea bushia 
composed. Lime is abundant and 
cheap in some tea districts, aa 
Sylbet, Cacbar, and the Darjeeling 
Terai, and is a most valuable manure. 
Soils and sub-soils, far below the 
reach of ordinary cultivation, always 
contain a very sensible quantity (d 
ammonia. The action of lim^ in 
the presence of water, is to set free 
from the soil as nearly as possible 
one-half of the ammonia. The 
application of lime on cold, spongy, 
marshy soils is most profitable. The 
chemical action of lime, and the 
effect which it produces as a manure, 
appears to be of two kinds. On the 
oue hand it acts upon vegetable 
mould, accelerating its decomposi- 
tion and rendering it soluble, and 
then fits it to enter the roots of 
plants. Lime deprives some mould 
of its acidity, and renders it ferti- 
lizing. But, on the other hand, there 
is every probability that, by meane 
of its carbonic acid, lime produces 
some other effect, and furnishes 
the plants with some nutritive 
matter. The roots of certain plants, 
especially tap-rooted ones like tho: 
tea plant, appear to have the faotdty 
of depriving lime of its oarbomo 
acid, which it immediately re-absotic 
in equal proportion from tie atmos- 
phere, — boring through lunestone 
in its hunger for lime. 

Guano. — The chief mineral oonstt- 
tueuts of plants— lists, magnesia, 
soda, chlorine, mUphurw and phos- 
phorie adds, the latter — the mosbim- 
portani — ^are found in guano. Nitro- 
gen, the most valuable constituent of 
manures, is also found in guano ii|. 
great abundance. This substance, 
gitanO} is the excrement of ’'sea-fowl, 
and was used as manure by i^e 
natives ages before Peru or Soutk 
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Amedoa was visited by the Spani* 
aids. The value of guano is to be 
estimated according to the propor* 
tions which it contains of (1) Am> 
monia, (2) Phosphates, (3) Organic 
matter. African guatm has the 
largest proportion of soluble matter, 
and that from Pern is remarkable for 
the quantity of urie act</ that it con- 
tains,— an element which dissolves 
very slowly. African guano may 
therefore act with greater rapidity, 
but the effect of Peruvian guano 
is felt for a longer period. If 
we take the percentage of nitrogen 
as a correct* indication of manuring 
value, we shall find that— 

One ton of Guano 
s=33| tons farm-yard dung. 

■ sikSl^'tons horse dung. 

a=38| tons cow dung. 

Let those who plant in hilly conn, 
tries and places where carriage is 
expensive, ponder well the above 
facts. 

Guano being very energetic and 
stimulating in its action, should 
invariably be mixed with five or six 
times its weight of ashes, turf, 
mould, charcoal dust, or fine soil, 
previous to being applied to the 
tender rootlets of the plant. The 
fresher guano is the more valuable 
and lasting. Superphosphate of lime 
or bones treated with sulpburio acid 
is a very valuable manure, combin- 
ing as it does the earthy matter 
called phosphate of lime and sul- 
phuric acid, which unites with and 
retains the volatile and valuable 
ammonia of sulphur, and yet, while 
&ing it, in no degree diminishes 
its solubility. The sulphurio acid 
used in forming superphosphate of 
lime unites with the base, lime, 
and thus forms a salt of immense 
agricultural value. The finer and 
fresher the superphosphate is the 
more iipmediate are^ its results. 
Superphosphate of lime applied 
ia eonjunetioa with farm-yard* 


dung, is the perfection of manure. 
Such an application need be made 
only once in three years. About 
twelve hundredweights an acm, 
or about half a pound to eaoh 
of the 2,722 plants (‘t'x4') in the 
acre, is a fair allowance, with at least 
lOlba. of farm-yard dung to each 
bush. Salt (chloride ^ sodium) 
being a direct constituent of plants, 
is a valuable fertilizer. Salt stimu- 
lates the organs of plants to more 
active vegetation. It promotes the 
decomposition of the animal and 
vegetable matters of the soil. It 
prevents evil effects from changes of 
temperature. It causes the soil to 
attract more moisture. It destroys 
vermin and weeds. It prevents 
mildew, and helps to eradicate blight. 
All plants take up salt with the 
greatest avidity j and if the Govern- 
ment of this country could only be 
made to see through the spectacles 
of the German Government, and 
allow methylated salt, unfit for 
human consumption; though not 
unclean, to the caste prejudices of 
the natives, to be sold for a nominal 
figure, such as it is sold for out of 
the salt ships, to agriculturists and 
planters, it would be conferring a 
far greater and more real l^n, than 
by the creation of agricultural and 
statistical and irrigational et hoc 
genus directorships. The sour, ex- 
hausted, ill-cultivated fields of India 
would, if eaoh had a tongue, cry 
with such a lamentable howl forsalt. 
as would drive the Government and 
its empirical advisers into a fit — of 
sense. * Oilrcahe, the solid refuse of 
oil-yielding seeds, from whilh the 
oil hah been expressed, affords a 
very fertilizing manure, as it con- 
tains a large amount of nitrogen. 
One ton of oil-cake affords about as' 
much nitrogen as ten of farm-yard 
dung. It 18 also greatly superior to 
(arm-yard manure in soluble orgartia 
matter, ’^equal iu phosphates, ^ough 
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itj^erior in taline matter } hence the matter what cost, i»t»2 be . taken to 
advisability of using oil-cake tn eon- prevent the falling off in qnalit/ 
junction wilk tali. Ab, however, and quantity. For there can be no 
the manurial effects of oil-cake are doubt that it is only the young 
not Uuting, it is more valuable as a plant coming into bearing that is 
tonic and stimulant to heavily prun- keeping up dr increasing the annual 
ed or diseased plants, in conjunction produce of most gardena Large 
with high cultivation, than as. a areas of comparatively scant produce 
regular article of plant-food. ^ tion to what could m attained bjr 
Aquatic plante, in most tea die- the use of manure, cannot possibly 
tricts, afford a most abundant and pay, if we consider the one item,-— 
annual supply of manure that can eoet of importing labor tomostdis* 
be obtained at the cost of collecting, tricts. 

Dug into trenches daring the cold A large herd of cattle can alone 
weather, deep-hoeing by the men, supply the enormous quantities of 
while the women and children can manure annually required in a 
gather these plants from neighbour- plantation, say of 300 acres. Ihe 
ing sources, is so obvious a method miserable stuff, of itself poor in 
of supplying potash and humus to manurial elements, and * further 
tea bushes, that one wonders how ruined by reckless exposure and 
few planters use these desirable ignorant treatment, obtainable only* 
water plants. in favored localities by purchase from 

In opening the soil round about a surrounding villagers, is much too 
plant to manure it, — for it is little insignificant a source to rely on 
use placing the food, manure, beyond solely. On the lowest estimate the 
reach of the mouths, the rootlets,— dung of eight cows or bullocks are 
no other implement but the hand or required to manure an acre. For, 
digging fork should ever be used, assuming there to be 2,722 plants in 
It is marvellous how people are an acre (4'x4'), and allowing the 
stupid enough to chop up the feeding moderate quantity of only 6 seers or 
roots with a cutting instrument such lOlbs. per acre, we require 2,722 
as khodale% l 0\i men, women and xl01bs.=27,2201bs.=340 maunds 
children, unable to dig or prunii>, can an qcre. The produce of a single 
best be utilized in opening up the animal will not amount to much 
soil a foot all round a bush to a more than lOlbs. per diem of manure, 
depth of five or six inches, with a or 45 maunds per annum, and conse- - 
hand fork ; laying in the manure quently we want eight or nine bead 
and covering up instantly. It is of cattle to supply this amount, vie.f 
unnecessary and harmful to open the 340 or 350 maunds per acre. We 
soil and expose the tender roots for see, therefore, that to manure a 300 
days and weeks before the manure acre garden only once in three years, 
is appli^. To ensure a ^pply of or 100 acres a year, the manure of 
farm-yard manure it will be intum- 800 head of cattle is required annn- 
bent on the planter to keep his own ally. This seems an enormous herd, 
cattle. This may be thought an and, at 20 rupees per head, would 
expensive way of getting manure,^ cost 16,000 rupees to buy. How- 
but any one giving this subject of ever, it may be managed. Suppose 
renewing the fertility of the soil of there are 300 coolies empleyed on 
his garden, after years and years of the plantation,— one coolie per acre : 
teMug and " ito returning, must per- * this would represent about 12& to 
force admits that measures, at no 150 families. Advance each family 
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tbe to bay a ooir and calf, 

thoacatoQBt being realized by raonth- 
ly ioBtolments of one rupee, or 
reeoTering two-toirds tbe advance 
m cash, and taking tbe weemed cal£ 
for the remaining third. In this 
way there would be about 300' cows 
Mid edves on the estate. « Buy 300 
cows yourself, —on ehundred annually. 
In a few years there would be cattle 
eaoogh and to spare. The thing 
is to foreatall poverty of the soil, by 
commencing to manure as soon as 
the bushes begin to give a full crop, 
that is, at five years old. If a 
comparatively small herd of cattle 
is purchased at tbe opening out of a 
garden, there will be quite enough 


cattle to supply tbe needful quantity 
of manure in the fifldi year. 

However, manure is not the only 
return from this herd. The gielt 
and bullocks, annually sold, would 
amply pay the interest on the capi* 
tal expended, and provide funds tor 
the feed and keep of tbe herd. jFiir 
cattle to produce decent manure, the 
animals must be decently fed. In 
addition to grazing, the cattle must 
have a feed of chopped paddy-straie 
(an article that would 'cost Uttle or 
nothing) , and oil-cake every evening. 
If oil-seeds are grown in the district, 
buy and crash your own oil and 
cakes. The sale of tbe oil will more 
than pay all expenses. 


* .. 

I — Drainage. 


Draining is an operation the less 
A plantation requires the better. As 
bas been already remarked^ the tea 
ipdustry most not be handicapped 
by expensive expedients being neces* 
sary to the full development of the 
plants. Draining^ or the reclaiming 
of land from too moist a condition^ 
iB necessarily a tedious and expen-* 
fiive work, requiring no small 
ansount of engineering knowledge 
and capital. And that the results 
amply repay the capital and skill 
applied to the carrying out of such 
xeclamation in densely populated 
countries, where money is abundant 
and arable land scarce, cannot be 
doubted. But that tea should not 
be grown, and will certainly not 
pay under such circumstancesi is 
equally certain. 

However, it sometimes unhappily 
happens that a portion of a garden 
bag been planted on marshy land, 
or in a situation exposed to inunda- 
tiohs, either from neighbouring 
streams or excess of rain water^ Zo 
such u oose, rather than abandon 
the ^ plot, or idlow the plants on iU, 
to eioken imd die off^ it may perhaps 


be better to attempt some simple 
expedients to correct the initial 
blunder. Tbe first thing to do is 
to get an Accurate idea of the lay or 
gradient of the land ; the next thing 
is to discover the cause of the 
superabundant moisture, which is 
not always obvious. The triangular 
wooden level used by native masons, 
and some flat-headed pegs, will 
materially assist in ascertaining the 
slope of any piece of land. Suppos- 
ing that the land is marshy^ it is so 
either from its low situation, causing 
it to receive and retain water from 
surrounding country; or from the 
presence of internal springs^ without 
any suitable channels of escape. If 
the humidity of the soil is caused 
by ^be stagnation of waterfrom 
surrounding hills or high lands, tto 
firsts thing to be ascertained is, 
whether or not a canal, the bottom 
of which shall be on a level with 
the marsh, can be dug on the 
declivity of tbe high land, to prevent 
the water from over-running the 
soil. If tbe marsh is surrom^d 
with killsf tbe i^edy 
finding an ontlet Ibr the water 
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tlirougJi one of the inferior strata of 
the soil I but success in this will 
depend upon whether the marsh is 
tfiore the level of the nearest river 
or pond. If the dampness arises 
from spHngSf tlje essential point is 
to discover the level or height at 
which these break out. Sometimes 
they show themselves at the edge of 
the marsh, in a position rather 
higher than the spongy earth. When 
in this position, they may be carried 
off by a drain, or by sinking small 
wells, so as to expose the springs 
and dry them up. However, if the 
springs are at the bottom of tlie 
marsh, there is nothing that can be 
done but to form a large drain for 
carrying off the water across, the 
marsh. 

In any case, if water lodges at the 
roots of the plants, either from 
internal soakage, as in marsBy land, 
or from the rain water, unable to 
drain freely off, or sinking, a system 
of surface drains are necessary,-— 
and the only remedy at the planter's 
disposal. 

Having found the lowes/i level of 
the plot, and the direction in which 
this level tends, cut a drain, liulf 
as deep agai^ as it is wide, along this 
lay, until it becomes the tributary 
of the nearest large water-course. 
Let the course of this main drain be 
as straight as circumstances will 
permit^ avoiding all sharp and small 
bends, but following the line of 
natural drainage as closely as possi- 
ble. Having provided the channel for 
carrying off the superfluous wpter, 
a regular system of arteria> drains 
must be provided to collect this 
water, and lead it to the main drain. 
At regular intervals cut drains down 
the middle of the spaces between 
the rows of plants, to meet the 
main drain. The mouths of these 
side drains must always be higher 
than the bottom of the main drain, 
atid must always point down- stream; 


for, were the side drains pointing 
up-stream, the collected body of 
water running down the main 
channel would flood the lower side 
drains, and thus increase the mis- 
chief sought to be repaired. In 
cutting the main drain the earth 
excavated should not be piled along 
the edge, so as to form dunds or 
embankments hindering surface 
drainage, but spread evenly to sarpe 
distance on either side. These 
drains, especially the main one, will 
constantly be silting up and scouring 
at the sides. A gang of men should 
be steadily employed to clean out 
the #27/, which will generally be the 
finest and richest silt of the sur- 
rounding soil, and hence nob to j)® 
wasted, but spread among the neigh- 
bouring bushes. To prevent scour-, 
ing, cut the sides of the drains 
slanting down from top to bottom, 
and, if possible, turf the sides or 
encourage* grass to grow on them. 

Every time the tea fields are 
hoed, the smaller drains down the 
lines should be dug out iu the 
regular task given the coolies. It . 
may at the beginning be necessary 
to open a drain down every line, but 
intermediate ones may be gradually 
abandoned. 

The eartliigdug out of the smaller 
drains should be spread evenly round 
about the plants. Heaping earth , 
round the stems above the collar ia 
a most injurious practice. If sur- . 
rounding jungle is cut down and 
laid in trenches between the rows 
of plants, and covered over witli 
earth, a large amount of is 

prepared, and the earth kept opeii 
and dry, — a very desirable result iu 
heavy clay soils. This should be 
done in the first hoeing after the 
^ rains, and the opposite process of 
excav|iting the drains imnieiliately/ 
before the following rains. •Thus 
•the manifold advantages of drain- 

ing, treuduMg, and manuring, 


11 
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secured in one operation, and with 
least cost of time and money. Each 
mai*shy patch should be individually 
' treated, and have its own system of 
drains, though all the main drains, 
in one divsion of the garden, may 
converge towards and empty them* 
selves into the same wateivcourse. 

Should any portion of a planta- 
tion be unhappily liable to periodical 
inundations by neighbouringstreams, 
it will be necessary to embank the 
stream. Generally two embank- 
ments will be necessary, — one paral- 
lel with the stream, and another at 
an angle, on the up-stream bound- 
ary of the garden. Proportionate 
to the volume and rapidity of the 
stream, a ditch should be dug paral- 
lel to the stream, but a certain 
distance from wet weather high- 
water mark. The excavated earth 
should be tilled up, to form a hund 
or embankment on the strip of land 
left undug between the stream and 
the ditch. On this, ramp grass 
should be encouraged, and on the 
river slope aquatic plants, like wil- 
lows, should be planted, to bind the 
earth of the hmd firmly with their 
interlacing roots. The ditch should, 
when quite clear of the plantation, 
open into the stream, and thus dis- 
charge the rainfall of ti|S unbauked 
area. 

It should never be forgotten, 
that stagnant water is one of the 
deadliest enemies of the tea plant. Its 
presence is invariably indicated by 
the yellow, stunted, debilitated 
appearance of the bushes and the 
abnormal abundance of seeds on their 
branches. 

There is only one alternative to 
draining a plot of tea, and that is 
abandoning ity for it will never give ^ 
a remunerative yield — even if it does * 
not die out. , 

Th^ more an earth weighs, the 
greater is its power of retaining heat/ 
The darker its color, aud the smaller 


its power of retaining water, the 
more quickly and strongly will it be 
heated by the sun’s niys. 

The greater the power of containing 
water, the more has it in general the 
power also of absorbing moisture 
when in a dry, and oxygen when in a 
damp state, from the atmosphere. 

When endued with a high degree 
of consistency, it is slow to become 
dry. 

The greater the power of contain-^ 
ing water, and the greater the con- 
sistency of a soil, the colder and 
wetter, of course, will that soil be, 
as well as the stiffer to work, either 
in a wet or dry state. Coldness iu 
retentive soils is caused chiefly by 
the removal of the water of drain- 
age by evaporation. That the eva- 
portion of water produces cold is 
well known : — it cools wine ; in hot 
climates* it produces ice. 

Humid soils are little benefited 
by summer heats, because water, iu 
a quiescent state, is one of the worst 
conductors of heat with which we 
are acquainted. Water warmed at 
the surface transmits little or no 
heat. The small warmed portion 
expands, becomes lighter than that 
below, and consequenilyi^ retains its 
position upon the surface, and trans- 
mits no heat underneath. When 
water is heated from below, the por- 
tion first subjected to the heat, 
rises to the surface, and every por- 
tion is successively subjected to the 
heat, and rises, and each having lost 
some of the heat at the surface, is in 
tnrn^displaced. Constant motion is 
kept up,* and a constant approxima- 
tion to an equal temperature in the 
whole body. 

Drainage elevates the tempera- 
ture of the soil, because, by remov- 
ing the water of drainage, it prevents 
that constant evaiporatioa by which 
the surface heat is lowered. 

But it also acts in another way ; 
many experiments have shown that 
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in retentive soils, the temperature 
t\vo or three feet below the surface 
of the water-table is, at no period 
of the year, higher than 46® to 40® 
in agricultural Britain. Drains 
placed two or three feet below the 
water-table, draw out water of the 
temperature of 48®. Every particle 
of water which they withdrew at 
this temperature is replaced by an 
equal bulk of air at a higher, and 
frequently at a much higher, tem- 
perature. The warmth of ^he air is 
can^d down into the earth. The 
temperature of the soil, to the depth 
to which the water is removed, is in 
course of constant assimilation to 
the temperature of the air at the 
surface. 


Lavergne, in his Rural Ecoup- 
my,” says: ^^ Take this flower-pot:--« 
what is the meaning of tins smalt 
hole in the bottom? to renew the 
water. And why renew the water ? 
because it gives life or death : life 
when it is made only to pass through 
the bed ^of the earth, for it leaves 
with the soil its. productive princi- 
ples, and renders soluble the nutritive 
properties destined to nourish the 
plant. Death, on the other hand, 
when it remains in the pot, for it 
soon becomes putrid, and rots the 
roots, and also prevents new and 
nutritive water from penetrating.” 
The theory of drainage is exactly 
described in this figure. 


TART III.— MANUFACTURE. 
i6 .— Arj<a«^gements of Factory. 


Considering what quantities of 
good tea have been made in huts that 
could hardly be dignified with the 
name of factories, this chapter may, 
on first sight, seem superfluous. But 
as this industry is gradually casting 
off the slough of serai-barbarous 
methods, or rather want of method, 
and taking to a more ratioual proce- 
dure than the happy-go-lucky style 
of the good old days, it is only proper, 
that the planter put his tea-house in 
order before commencing manufac- 
ture. 

Building, with no matter what 
materials, is generally a troublesome 
and expensive operation ; therefore, 
if possible, accumulate the trouble 
and expense, and Lave done with 
buildings at the very oulset. ^ 

The most suitable roofing material 
is undoubtedly galvanized corrugated 
iron sheets, and when these are 
ordered from the manufacturers^ 
direct, and imported in sailing vessels 
vi& the Cape, as all tools and stores 
should be, without the kind inter - 1 
vention of numerous middle*men, 


with their fearful and wonderful per- 
centages, the cost is really very 
moderate. The eternal repairing and 
constant risk attendant on thatched 
and even shingled roofs, make any 
but iron roofs most undesirable. 

The walls may be built of reeds 
{ekara), bamboos, planks, mud, sun- 
dried or pucca bricks, stone, or best of 
all corrugated iron, according to the 
district and climate. 

The timber used should be of two 
descriptions ; one that will not rot or 
eat if buried iu the ground, for posts, 
&c. ; and the other light and, if 
possible, impervious to the attacks of 
borers and other insect pests, Tha 
wood used iu contact with the 
ground should previously be well 
charred, tarred, creosoted or coated 
with crude earth-oil or silicate paint.v 
However, tar is a dirty, sticky mate- 
rial to use in a tea-house. Unless 
timber is quite dry or seasoned, it 
will rot or eat if buried oa coated 
with any of the above; and will 
s6on become like sodden tinder. 
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Alt nails used should be either 
wrouffht or those kuoNvn as French 

{ )in8 (poiutes de Paris). Tlie former 
or heavy timber, the latter for 
planks or butteus* 

Plank flooriugf should never be 
nailed^ but always screwed down, the 
screws beings previously oiled. These 
can be easily removed, w&ile those 
corroded by damp, or by the sap in 
the timber itself, are very difficult 
to remove, and entail destruction 
of the plank. Unless planks are 
thoroughly seasoned, it is as well to 
fasten down the flooring with thin 
battens running over the pins, screw- 
ed down every here and there. 

The panes of glass used for doors 
and windows, should be of uniform 
sizej 12"x 10" being the one most use- 
ful. The putty should be English 
made, and not the abomination 
concocted by natives, that soon dries * 
and drops, leaving the panes to 
follow suit on the first windy day. 

Silicate paints are undoubtedly the 
best and most economical in the long 
run. Woodwork, previous to being 
painted, should be washed clean with 
a little crude sodaiSaji mati), warm 
water and a stiff brush. Old painted 
wood, before being repainted, should 
always be so cleaned, or the new coat 
is sure to blister otf, having no real 
hold on the smooth surface, but on a 
blistered coat of old paint, with a 
layer of dirt in between tlie old 
and new paint. None but the best 
English boiled linseed oil should be 
used in mixing paints. Never buy 
dry paints. If turpentine is used, 
it gives the painted surface a dead 
look, while if only oil is used, the 
result is a gloss. Bundles of rags 
used instead of paint brushes cause 
waste. 

If the factory is to be built of 
wood, jron, or masonry, all the 
materis^Jis should be sawn, dressed, 
ordered or prepared the year before. , 
When the actual building is put In 


hand the lack of materials ahoiild be 
the last cause of stoppage or even 
temporary delay. 

In planning a factory, a most 
important consideration is the site 
with reference to (1) water-power 
available for driving machinery, (2) 
proximity to the bungalow and coolie 
lines, (3) the soil in which tlio 
foundations are to stand. The next 
point to consider is the maximum 
yield of the garden. And, lastly, 
the prevailing winds during the 
manufacturing season, as well as 
the climate of the district. 

Suppose the best available site 
selected ; the climate that of the 
plains, hot and moist; the prevailing 
winds during the rainy season S. W., 
and the maximum outturn expected 
a thousand maunds. A factory 150 
feet long and 80 feet wide, with one 
end facing S. W,, is what is required. 

For financial or other weighty 
reasons it may be convenient to build 
the factory by instalments. This can 
easily be done, as a factory must be 
divided into three distinct compart- 
ments of equal size for rolling^ firing 
and packing. 

Commence with the S. W. end 
first. Mark out a square 50 feet each 
way. If the walls are^ to be of 
masonry, foundations must be dug 
down to the lower solid stratum, at 
least three feet down. Along the 
lines marking the square place pegs 
every 12' 6'. Round about these pegs, 
as centres, dig a hole 2' 6' square, and 
at least 3' deep. Connect these square 
holes with each other by trenches 
V 6" deep and 1' 6^ wide. Fill up nil 
these holes 'with masonry, buihlitig 
up to about a foot above the general 
level of the ground. We have now 
ihid plinth ready. Run up the pillars, 
'2' square, and the connecting walls, 
1' wide, to a height of 10' all round. 
The door frame(cAoM;iu<) 8' x 6' should 
be placed on the plinth and built 
iu between two of the pillars of the 
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N. B. wall. A window frame (6' 8" 
X 4' S'') should be put in position, 
exactly in the middle, when the 
oonnectingf walls are 1' 6' high, 
between every pair of pillars along 
the S. E., S. W., and N. W. walls. 

On the completion of the Pinal’s 
and walls, on a uniform height of 10', 
being attained, wall plates of timber, 
in lengths of 26' x 10" x S" halved into 
one another, should be laid along the 
S. E., S. W., and N. W. walls. Care 
should be taken that these plates lie 
exactly in the centre of the walls ^ so 
that the e7itire loM supports the weight 
of the roof. However these plates 
are generally placed on the outer 
edge of the wall, thus throwing the 
entire thrust of the roof on the few 
outsidelmcks only^ — ^a most unneces- 
sary and dangerous practice. 

Exactly in the centre of the room, 
to be ascertained by stretching two 
cords tightly from the opposite cor- 
ners, make a hole, six inches wider 
than a good slant (12") post, 15' 


projecting'2' 6" beyond .the pillars, 
will complete the outline of the roof 
which will have three slopes, facing 
S. E., S. W., and N. W. respectively. 
Rafters (O^XS") must next be secured 
to the ridge poles, parallel to and 
12' 6" from one another, and at {per- 
fect right angles to the ridge poles. 
The rafters should project about 2' 
beyond the walls, to form the eaves* 
Fill np the angles formed between 
these rafters and the wall plates with 
triangular blocks of wood, which 
being cut to fill the angle exactly, 
will give a bearing surface of the 
entire width of the wall plate. Drill 
a half inch hole j)erpendicularly 
through the rafter, chock, and wail 
plate. Raise the entire 4nass. of 
timber, slip a half-inch bolt, fitted 
with a , head and nut, up from the 
under side of the wall plate, and 
putting on an inch and a half iron 
washer, screw down the nut tight, so 
as to connect rafter, chock, and wall 
plate in one solid mass of timber. 


high. Fill the bottom of the hole Similarly drill a hole through an 
with 6" of charcoal, well rammed opposite pair of rafters and the in ter- 
dovvu, put in the post and pack it veiling ridge pole, and with a bolt 
tightly with small charcoal, well and nut bind all three firmly together, 
rammed all round. A post so secured Nailing the timbers of roofs together 
in the grou^jd is utterly impervious with huge spike nails is a clumsy, 
to the attiicks of white ants, &c., insecure and destructive device. If 


who cannot bore through well found- bolted together, an entire roof can 


ed compact charcoal. In fact charring 
or surrounding wood with cliarcoal 
is the only efficient method of preserv- 
ing it from insects and damp. 

A cleft, wide should be made, 


be tightened up or taken to pieces 
at pleasure with ease. Should posts 
be used instead of pillars, the hardest 
wood procurable, ironwood if [possi- 
ble, should be used. The head of the 


9" deep, at the top to receive the 
ridge pole 26' x 9' x 3" . The N. E. 
wall should be continued •up in a 
a triangle, the apex of Mndcli shpuld 
be the exact height of the post in the 
centre, 15' above the plinth. 
On this apex, a eorresponding cleft 
being left in the masonry, the other 
end of the ridge pole will rest. Two 
other ridge poles, morticed into the 
head of the post, and resting on the 
S. and W. angles of the wall plates, 


posts should have notches cilt iu 
them to hold the rafters, which 
should be keyed into them with an 
iron pin, — a piece cut off ^"rod iron, 
not a nail hammered through, 
generally splitting the cheeks of the 
notch. Pillar plates are not neces- 
sary unless the rafters are plac^ 
closej together than the postsf These 
plates should be let into thfc posts 
• 011 ^ the outside just below the bottoin 
of the notch. A band of iron should 
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be nailed under the pillar plate, 
passed over the rafter and nailed 
under the plate. To dig a hole in 
the side of the rafter and nail it down 
to the pillar plate is very clumsy, 
and affords little or no hold. 

The spaces between the posts can 
be filled in with matting, piauks, or, 
best of all, corrugated iron, fastened 
on battens exactly like the roof. 
This makes a very clean, lasting piece 
of work. 

Beams should seldom or never be 
let into or nailed to posts : cutting 
notches in posts weakens them consi- 
derably, and can generally be avoid- 
ed by using brackets. These are 
blocks of wood fitted with a slot or 
notch, Or trifle larger than the beam 
to be rested in them, nailed on to 
posts or beams. In supporting beams 
across from one row of posts to 
another, nail brackets on to the inner 
face of the posts, with two large 
spike nails, and in these brackets 
place the beams which should be one 
inch shorter than the exact distance 
between the posts, to allow them 
free play. In case of the beams 
fioggiug, or bending down into an 
arc from their own or the superin- 
cumbent weight, the floor can be 
raised suflSciently to allow of the 
beams being lifted out of the brackets 
and reversed. This simple way 
of correcting a serious fault in a floor 
could not be possible without much 
labor and more destruction were the 
beams and planks nailed down. Tie 
rods and sheets are also useful in 
preventing the rafters sogging. The 
consequence of this fault in roof 
timbers is gaping of the sheeting or 
shingles and leakage. Sheets may 
be placed under a beam likely to 
sog, until the fibre of the wood has 
stiffened. Sheets should have a cleft 
head in which tlie beam rests, dj^ber- 
wis© they are apt to fall away when 
the beam above vibrates from tuiy^ 
cause. 


When the rafters have been firmly 
fixed in their places, if 6-inoh sheets 
of iron are to be used, eleven parallel 
rows of battens (3" x S'') should be 
nailed into notches, half an inch 
deep, across each slope of tlie roof. 

Commencing with the lowermost 
row of sheets, screw down four rows. 
Then, if thorough ventilation is de- 
sired, bolt down the topmost row of 
sheets so as to have them 6" higher 
than the other lower sheets. This 
can be done by using blocks of wood 
six inches high for the bolts to pass 
through at the ninth batten and 
proportionately high ones at the tenth 
batten, while the ordinary screw 
can be used at the topmost row. 
The sheet so raised must be a foot 
longer than the others, i.e., il must 
be a 7' one. Six sheets on either 
slope, with an additional one, so as 
to give ah. overlap on the sides, will, 
if thus raised, make a very efficient 
ventilator if one such is placed over 
each of the three rooms of a factory. 

Wrapping a piece of jute tow, 
dipped in thin lead paint, round the 
shank of a screw, below the washer, 
plugs up the hole punched in the 
iron, and makes a very water-tight 
roof. Care should be takpu to punch 
the holes on the ridges, and not in 
the gullets of the iron, and to use a 
backing of half round wood, as the 
iron gets dented in and the hole is 
not a clean one. No amount of 
cobbling and tinkering will make a 
badly put on roof watertight, and 
as a little European superiuteadence 
is al} that is required to make a 
tight roof, there can be no excuse 
for paving a leaky one. 

The windows, which are frequently 
left unbolted either from carelessness 
or design, for there is a great deal of 
petty pilfering invariably goingf on 
in a factory, should open inwards and 
be guarded by iron wire netting, 
inch mesh, such as is used for fences 
and aviaries at home. 
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The walls shbuld be well plastered 
atid painted vath silicate paint. 
Unprotected walls suffer from damp^ 
and the bricks and mortar soon 
crumble away. 

The floor should be beaten solid ; 
covered with a three-inch layer of 
concrete, and finished off with Port- 
land cement. In using* this cement 
the following should be observed to 
ensure good work : — (1) Use the 
heaviest description of cement pro- 
curable, quite pure. Mixing and 
ekeing out with sand is false eco- 
nomy, — in India at least. (2) Use 
as little water as possible in mixing 
for use. (3) Lay it on in as thin 
a layer, and as quickly as possible. 
(4) When dry enough, flood the floor 
with clean water and keep it so as 
long^as possible. The slower cement 
sets under still water the tougher the 
work done. (5 )• Cement shohld not 
be used in the immediate vicinity of 
fires, as it invariably blisters and 
breaks up. 

The complete factory should con- 
sist of three rooms, for rolling, 
firing, and packing, each about 48' 
square. The N. E. room should be 
for cleaning and packing, as the one 
with the best aspect for light. The 
windows of this room, instead of 
being high and narrow, should be 
about 4 feet high, and fill up the 
entire space between every two 
pillars. The entire window should 
be in one piece with the hinges 
on the top side and kept open, in a 
slanting position, outwards, with two 
long iron hooks. The floor o^f this 
room should be well cemented, and 
the walls painted witR wliite^ sili- 
cate paint, if no other room m the 
factory is. The bitis raised off the 
floor on wooden legs, and a foot away 
from the nearest wall, should stand 
with their backs to the partition 
wall, on the left hand* side of the 
door. Every 10 feet of bin should* 
be fitted with a trap aud sliding 


door, on the top and front, as low as > 
possible. 

The next or middle one should^ be 
the firing room, and in the S. E. 
wall of this room should be the one 
outlet and inlet of the factory, the 
doors leading into the two other 
rooms being also immediately to the 
right ana left of the entrance. This 
room should be furnished with jowcea 
choolaa round the three other sides. 
Each side will accommodate twelve 
choolas, thus giving a total of thirty- 
six. Down the centre there should 
be a high, long table about 3' 6" 
wide. The chalnees or trays used 
for firing should be in racks be- 
tween the legs of this table ; while 
the top used for charging and turn- 
ing the chalnees during firing. * la 
convenient spots zinc-lined boxes, 
with traps in the lid, and chain, and 
padlock, should be placed, raised off 
the ground, one for each of the four 
tea makers. As the tea is dried it 
is tipped into the box, which is 
opened, and its contents weighed 
hy the Assistant next morning. The 
result of one man’s careless tiring is 
limited in mischief, and robbery pre- 
vented. The floor of this room 
should be tiled, paned or planked, 
so as to stand the necessarily high 
temperature. If planked, the plinth 
of the choolas should extend into the 
middle of the room for two feet, to 
prevent the planks catching fire 
from stray pieces of lighted char- 
coal. Covering a planked floor with 
tin or iron, to guard against fire, 
only conceals the mischief until the 
conflagration is serious enough to 
betray itself. 

The rolling room should be provid- 
ed with a long narrow table on 
which lots of leaf should be 
arranged in the precise order ia 
which they were rolled, by nailing 
a lellge, four inches high, round the 
edge of the table on three sides, And 
dividing the space so enclosed into 
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a conveoient Dumber of divisions, 
eaob big enough to hold one feed of 
roll^ leaf. The other fittings of 
this room will altogether depend 
upon the use of machinery or the 
hand for rolling. In any case one 
rolling table will be required to give 
the finishing hand-roll ^hich so 
improves the appearance of machine- 
rolled tea. This and all other rolling 
tables should be heavy and strong 
to stand the jerks, shoves, and 
general violence of twenty rollers 
all round it. 

No broom should ever be allowed 
into a factory. Nothing but swabs, 
wetted sufficiently to gather the 
dust, instead of making it and ashes 
fly all about the place, covering 
every inch of wall, timber and roof 
with a thick coat. Every ounce of 
tea contains a certain amount of 
ashes and sand, if nothing worse. 
The former gives the tea a bad flavor, 
though it may in some measure act 
in drawinff the infused tea. However, 


it would be much more profitable 
not to out teas with dirtf 

— the result of thoughtlessness. The 
factory should be swabbed every 
morning and evening, and tlie waU» 
and roof timber brushed and cleaned 
at least once a week, on the non- 
manufacturing day. 

Heavy articles, such as kegs of 
paint and nails, and boxes of lead 
and solder, should not be allowed 
into the tea-house, as their introduc- 
tion leads to destruction of the floor 
and walls. 

A proper tool and store room, 
fitted with racks and shelves, should 
adjoin the factory. This building 
should be fire-proof, damp-proof, 
insect-proof, and thief-proof, by being 
built of iron or masonry with a 
concrete floor raised a foot above the 
general level of the ground. There 
should be at least two or three sm.'ill 
windows, glazed and protected by 
wire netting. 


TEA CULTIVATION. 
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PART L— PLANTING. 

q J , — . 

. Tillage. 


Tillage, applied to arable land, is 
tbe stirring and preparing of the sur- 
face of the soil, BO as to render it fit 
for the vegetation of the seeds com- 
mitted to it : its object also is the 
destruction of noxious weeds. 

The whole art of cultivation con- 
sists in tillage and manuring^ and the 
profit of the husbandman depends on 
the perfection, of the tillage and the 
economy of labour in producing the 
eftect, A defect in tillage will cause 
a great deficiency in the crops in ordi- 
nary years. To ensure good crops, 
the soil should be in such a state that 
the" rains and dews may readily be 
diffused tfai^gb it, without giving 


it a wet appearance, or evaporating 
too rapidly. It requires great know- 
ledge and experience to give any 
particular soil the exact portion of 
tillage which is suited to it. A fine 
gardeu-tilth, as it is called, is the 
most perfect for light soils which have 
been long cultivated and manured ; 
when* they can be brought to such a 
state that after continued rains the 
surface dries without forming a crust, 
pnd crumbles of its own accord, the 
tillage has been good ; and the deeper 
this soil is stirred, the more it will 
produce : but where clay abounds in 
• the soil, which in dry weather can be * 
readily pulverised by crushing thoi 




TEA CULTIVATWN. ( 113 ) SOlU 

dry clodSf aud be reduced to the finest stopped by the least crust on the eur* 

C owder, too much tillage may do more face. Besides the preparatory tillage 
arm than good. The fine clay is of the soil before sowing the seed, 
soon converted into mud at the sur- there is a great advantage in the stir- 
face by the least rain, because it is ring of it as the plants are growing, 
not sufficiently porous to let the water On this depends all the merit of the 
through it ; it dries into a hard crust, row-culture for every kind of plant, 
which eflectually precludes the access especially those which have esculent 
of air, and consequently stops the roots or extensive foliage. As tillage 
vegetation of the seed. It is only can be increased by mechanical coo- 
by abundant manuring with organic trivances where labourers are scarce, 
matter, especially of animal origin, whereas the supply of manure must 
that this natural tendency in clays to generally be limited, it follows that, 
cohere can be overcome; and until as a general rule, the laud should be 
this is effected it is best to stir clay well and deeply tilled, due attention 
soils as deep as possible by means of being paid to the nature of the soil 
subsoil-ploughs, but they should not and its property of retaining or trans- 
be pulverised so that the water can- mitting moisture. Very loose sands 
not run down between the lumps and should not be much stirred until they 
clods, and especially the surface are consolidated by the admixture of 
should be left in such a state of rough- marl, clay, chalk, or well-rottea dung ; 
ness that heavy rains cannot cover it but in all cases the manure should be 
with a coat of mud. The clods which mixed as intimately as possible with 
are^ left on the surface imbibe the the soil, and as deep as the tillage has 
moisture more gradually, and irfdry- gone, not including the stirring of the 
ing fall to pieces, by which the young subsoil ; for the roots will always ^ 
plants are invigorated, and, as it were, penetrate thus far and find the nourish- 
moulded up. This is particularly the meat which they require. Those plants 
case in winter after a frost, as all clay- which throw out roots from the bot- 
land cultivators are well aware. It is tom of the stem, require the surface 
very easily ascertained whether a soil to be most pulverised and enriched to * 
will bear much tillage or not. It is allow these roots to spread, and where 
only necessary to try some of it in a land is clayey and contains the mineral 
large pot or box ; make the surface food of plants, sufficient tillage is all 
very fine by j^reaking the clods, then that is needed for constant cropping, 
water it abundantly, and let it dry annually from the same field. Spring 
in the sun : if a crust is formed iu tillage is highly advantageous ; this is 
drying, that soil will not bear too found to give much finer crops, from 
much harrowing and pulverising, and the circumstance that the hoe not 
should be left in a moderately rough only loosens the earth between the 
state after sowing or drilling the seed; rows, but also between the different 
but, if after it dries, the surface is patches of the growing plants by 
loose and porous, then the finer the which the coronal roots are much 
tillage the better the seed will vege- strengthened. The crowding of sever- 
tate. The whole depends on « the al plants does not prevent their 
ready admission of air or its exclu- growth, provided the fibres can spread 
sion. Some plants will Iforce t^eir around in a rich mellow soil, well 
way through a very hard surface ; pulverised, and admitting the air and 
but small seeds are too weak to do moisture Cyclopadia, 

BO, and their growth is entirely 

— §. — 

Soil. ^ 

'Whebevkb the surface of the earth of anftnal and vegetable substances, 
is not covered with water, or i« not in a state of decomposition, which is 
naked rock, there is a layer of earth, commonly called the soil. 
more or less mixed with the remains The nature and comDOsition nf fK* 
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Boil, and consequently its greater or 
less aptitude to the growth and matu- 
rity of regetable productions, depend 
on the composition, the proportion 
and the mechanical structure of the 
Tarious substances of which it con- 
sists. When the soil is favourable to 
the chemical action by which the ele- 
ments are combined to form vegetable 
substances, and admits that quantity 
of air and moisture without which this 
chemical action cannot take place in 
any given climate or temperature, 
vegetation goes on rapidly, and all the 
plants which are suited to the climate 
grow in the greatest perfection, and 
bear abundant fruits. 

It is not, however, very frequently 
the case that a soil possesses all those 
qualities on which great fertility de- 
pends.' So many circumstances must 
concur to make a soil highly fertile, 
that the great majority of soils can 
only be made to produce abundantly 
by being improved by art both in their 
texture and composition. Hence the 
practice and science of agriculture, 
which is founded on experience, but 
to which every progress in science also 
affords great assistance, by the addi- 
tional light which every new discovery 
throws on the true theory of vegeta- 
tion. 

There are various modes of distin- 
guishing soils, without entering into 
a minute analysis of their component 
parts. The simplest and most natural 
18 to compare their texture, the size 
and form of the visible particles of 
which they are composed, and to trace 
the probable source of their original 
formation from the minerals which are 
found around or below them, or the 
rocks from which they may have been 
slowly separated by the action of the 
elements. The science of geology, 
which teaches the relative position 
and nature of the minerals of which 
tbd outer crust of the earth is formed, 
is consequently of the greatest utility^ 
in aiding us to compare different soils 
and ia ascertaining their composition. 

The^nowledge which geology imparts 
is however not sufficient for the 
pdt classification of soils ; for it is 


found by experience that the soils 
which lie over or near the diffisr^t 
strata, as they appear near the surface, 
vary greatly although they 'retain 
some general character which distin«> 
guishes them from others. The 
streams which descend from the hills, 
and flow towards the valleys, and 
through them to the sea, carry to a 
great distance the minuter portions 
of the minerals which they flow over 
in their course, while the larger and 
heavier are deposited much sooner. 
Hence the heterogeneous mixture of 
various earths and stones, and their 
stratification in thin layers, as is often 
found when a soil is examined which 
has never been disturbed by cultiva- 
tion. 

It is not sufficient to class soils 
according to the substance which pre- 
dominates, as has been usually done, 
such as sandy, gravelly, chalky, or 
clay soils ; for this gives very imper- 
fect ' irrformation respecting their 
nature or fertility ; neither is it alto- 
gether sufficient to class them accord- 
ing to any particular geological forma- 
tion. 

The soils which have been evidently 
formed from the rocks, which are sup- 
posed to be of secondary formation, 
are fertile according to the proportion 
of the earths of these rocks which 
they contain. f 

Argillaceous earth exists in some 
proportion in almost every rock. It 
has the property, when mixed with 
other substances, as silica or lime, of 
fusing into a stone of great hardness 
and insolubility. lu this state its 
effect on the soil is not to be distin- 
guished from that of silica ; and by 
bunding common clay or clay mixed with 
carbonate of lime, a sandy substance 
is ^produced resembling burnt brick, 
which tends greatly to improve the 
texture of those clays which contain 
little or no sand in their epmpositipu. 
It must be remembered that the 
stiffest clays contain a large portion 
of silica in an impalpable state; but 
this, instead of correcting their imper- 
meable and plastic nature, rather add» 
to it. It is only palpable, sand 
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with clay forms what is commonly 
called loam, and which, when the sand 
is in due proportion with a mixture 
of organic matter, forms the richest 
and most easily cultivated soils. Some 
of the rocks of secondary formations 
contain a considerable portion of alu- 
mina and lime ; and when these earths 
meet with crystallised sand, a com- 
pound, or rather a mixture is formed, 
which has all the requisite qualities 
as to texture, to produce the most 
fertile loams. The only deficiency is 
that of organic matter ; but this is so 
readily accumulated wherever vegeta- 
tion is established, or can be so easily 
added artificially, that these loams may 
always be looked upon as the most 
favourable soils for the usual agricul- 
tural operations; and if a consider- 
able depth of loam is found, which 
neither retains water too long nor 
allows it to percolate too rapidly, it 
may be looked upon as a soil eminently 
capable of the highest degree* of cul- 
tivation, and on which no judicious 
outlay of labour will ever cause loss 
or disappointment to the cultivator. 

' # * # 

The alluvial soils formed by the 
deposit of a variety of earths in a state 
of great division, and mixed with a 
considerable portion of organic mat- 
ter, form by far the most productive 
lands. Theyfyill bear crop after crop 
with little or no addition of manure, 
and with a very slight cultivation. 
These soils are found along the course 
of rivers which traverse extensive 
plains, and which have such a current 
as to keep very fine earth suspended 
by a gentle but constant agitation, but 
not sufficiently rapid to carry along 
with it coarse gravel or sand. Wher- 
ever there is an obstruction tcf the 
current and an eddy is formed, there 
the soil is deposited in the form* of 
mud, and gradually accumulating, 
forms those alluvial soils which are so 
remarkable for their fertility when 
carefully protected from the inroads 
of the waters. In these soils the 
impalpable matter greatly predomi- 
nates; blit the intimate mixture of 
the earths with organic matter pre- 
vents their consolidating into a stiff 


clay; and the gases which are conti- 
nually evolved from the organic matter 
keep the pores open, and give scope 
to the growth as well as the nourish- 
ment of the roots. It is in the allq- 
vial soils principally that an accurate 
analysis is useful ; because the pro- 
portion of their constituent; parts 
varies in innumerable degrees. It may 
be laid down as a general rule that 
the most fertile of these soils are those 
in which the earths are nearly in equal 
proportions, silica, however, being the 
most abundant, with about 10 per 
cent, of organic matter. 

* # ♦ 

Organic matter is no doubt essen- 
tial to great fertility in a soil, but 
some soils require more of it than 
others. In every stage of its^ spon- 
taneous decomposition it keeps the 
pores of the soil open, and admits, if 
it does not even attract, air and mois- 
ture to the fibres of the roots. In 
all rich soils which have been long 
cultivated, especially in gardens, there 
are particles of a dark colour and fib- 
rous texture, which in the microscope 
appear like minute logs of charred 
wood. These keep the soil open, and 
supply carbonic acid, when the air 
reaches them. A proper texture seema 
an indispensable condition of fertility. 
It is much easier to supply the 
deficiency of vegetable matter in a 
soil, which at best forms but a very 
small portion of it, than of silica 
or clay, which should enter into its 
composition in the proportion of one- 
half or a third of the whole. It is 
practicable to carry lime or chalk upon 
soils, which do not contain calcareous 
matter ; clay may also he carried upon 
loose sandy soils, where it can be found 
below the surface, or at a moderate 
distance ; but if a soil is very deficient 
in silica, it requires so large a propor- 
tion of this earth to give porosity to 
stiff clay, that it very seldom can repay 
^the trouble and expense. Hence the 
difficulty of bringing poor wet clay 
soils iqto a fertile state, except Vbere 
an abundance of chalk and vegStable 
manures can be easily procured. In 
this* case the perfect draining of the 
laud, ai^d exposure of the ploughedi 
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surface to. the cold of winter, with 
the addition of chalk ^ and manure, 
produce such an alteration in the tex- 
ture of the clay, that by continuing 
the improving process it is entirely 
changed into a mellow and fertile loam. 
The burning of a portion of the reten- 
tive subsoil into a brick-like earth 
gives it a porosity which Venders it 
mechanically similar to silicious sand, 
and converting the iron which all these 
clays contain into a peroxide, the soil 
is thereby greatly improved in ferti- 
lity ; for it seems that iron, in a state 
of slight oxidation, or combined with 
any acid, is hurtful to vegetation, 
whereas the red peroxide is not only 
innocuous, but seems to have fertilis- 
ing properties. 

In ascertaining the value of a soil 
fof the* purposes of cultivation, two 
circumstances should be carefully 
noticed. The first is the permeability 
of the soil to water : and the second 
is its power of absorbing moisture 
from the atmosphere. To ascertain 
the first, it is only required to place 
an equal weight of diflferent soils in 
glass tubes of equal diameter, pressing 
them so that they shall occupy equal 
spaces, but not filling the tubes. Then 
pour an equal quantity of water over 
each soil, and place them upright with 
cups under them. Examine which 
has the surface first dry, and how much 
water runs through each in a given 
time. That which presents a dry sur- 
face, while it holds most water in its 
pores, is probably the best. To ascer- 
tain the comparative absorption of 
moisture, the soils are dried in pairs 
on a plate of metal heated by steam, 
or at a heat of 212°, to expel the 
water. They are then placed in equal 
quantities in similar flat cups or dishes, 
and placed in opposite scales of a 
balance, and poised. The apparatus 
is exposed to a moist atmosphere out 
of doors, or in a cellar, and occasion- 
ally examined. That which is heaviest ^ 
is, in general, the most fertile. 

It Is often useful to asQertain 
roughly the composition of a soil, with- 
out having time or opportunity te 
make accurate experiments. A gra- 
duated glass tube, which cai\ be car* 


ried i^ the pocket, and a small phial 
with a ground stopper, con taming 
diluted muriatic acid, and secured in 
a wooden case for fear of accideiit, is 
all the apparatus required. A little 
of the soil is taken and moistened with 
water, a few drops of the acid are 
poured on ; and by the greater or less 
disengagement of bubbles the propor- 
tion of calcareous matter is guessed 
at, and its presence proved. The soil 
mixed with water is poured into the 
glass tube and well shaken. In a few 
minutes the coarse sand is deposited 
shortly after the finer sand, and, lastly, 
the clay and impalpable matter, of which 
the lightest remains longest suspended. 
Distinct rings can be observed in the 
deposits, and the graduated tube shows 
their proportion. A person accustomed 
to ibis method will guess with great 
precision the general qualities of the 
soil ; and when the geological struc- 
ture ,of the neighbourhood and the 
nature of the subsoil are taken into 
consideration, the value of the land 
for cultivation is guessed with little 
danger of making very glaring mis- 
takes. To surveyors and valuers 
this method is of a very great help, 
when other means are not at hand. 
Among the properties of soils of the 
greatest agricultural importance must 
be named the absorptive powers which 
they possess over amqf oniacal and 
other valuable ingredients of manures, 
either volatile or soluble, which would 
otherwise be wasted when applied to 
the land. This fact, has been ittvesti- 
gated and explains the economy of 
autumnal mauurings and top-dressings 
in the winter season, when vegetation 
is inactive and unable at once to turn 
to account artificial stores of food for 
plants. 

In practice, soils are usually divided 
iut(T light, mellow, and stiff; but this 
gives very little information, there 
being every imaginable variety in each 
of these. There are still minute cir- 
cumstances which produce great ferti- 
lity or the reverse, and which it is 
difficult to investigate. An accurate 
chemical analysis, which, however, is 
a process requiring the service of the 
educated chemist, joined to a carefu 
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mecbanical examination, and verj cor- 
rect accounts of the average produce 
under different systems of cultivation, 
can alone give us a scale according 
to which the natural fertility of differ- 
ent soils can be classed ; and this must 
be the work of time and industry 
joined to science and practical know- 
ledge. Directed as it is to the detec- 
tion and estimation of ingredients, 
many of which occur in very small 
proportion, the process of chemical 
analysis is one which cannot be under- 
taken by the planter. It is sometimes 


LOAH. 

useful to him, however, to know the 
exact composition of his soil, and the 
chemist is thus sometimes able to 
point out the causes of infertility, and 
so enable him to remove them. When, 
therefore, he is at a loss, such an aua* 
lysis may be the guide he needs ; and 
in a deficiency of phosphate of lime, 
or an excess of chloride of sodium, or 
a deficiency of organic matter, or in 
the presence of iron salt which is thus 
detected, he may read the cause of 
his failure, and so be able to remove 
it. — English Cyclop(Bdia^ 
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Loam. 


Loam, a soil compounded of various earths, 
of which the chief are silicious sand, olaj, 
and carbonate of lime, or chalk. The other 
substances which are found in loams, such as 
irou, magnesia, and various suits, are seldom 
in such proportions as materially to alter their 
nature. Decayed vegetable and animal 
matter, in the form of humus, is found in 
loams in considerable quantities, and ^ the soil 
is fertile in proportiou. • 

According as the loams are composed, so 
they vary in quality. Those which consist of 
a great portion of loose sand, with little yege« 
table mutter, and with an impregnation of 
iron, are very unproductive j and those which 
contain too much clay, and are on an imper- 
vious subsoil, are very difficult to cultivate. 
But between these extremes there are soils 
which cannot be surpassed in fertility. What 
renders loams so much more fertile than 
either clays or sands, is that the pure earths 
are in thems<^ve8 almost entirely barren : sand 
lets the moisture run through it and eva- 
porate rapidly ; clay retains it, but locks it up 
ID its own substance, and does not allow the 
tender young roots of plants to push through 
it ; chalk lias the same ineohanioal quality, 
besides containing very little organic and 
soluble matter, from which plants derive their 
chief increase. Sand and clay alone without 
a considerable portion of organic matter will 
not make a rich soil ; but when a portion of 
calcareous earth is joined to both, the vege- 
table matter is more readily rendered»Bolable, 
and the clay and sand are prcfveiited from 
forming a mortar, which would harden too 
readily, and prevent the influence of tlie air 
from reaching the roots. Good loams allow 
of that oircuiation of moisture which acts so 
prominent a part in the process of vegetation, 
it is almost universally admitted that thtt 
most fertile soils always contain a proportion 
of calcareous mutter ; and by adding chalk 
to those soils in which it does not abound, 
whether sandy or argillaceous, a mauifest im- « 
provement is always produced* 

The greater the natural moiiture of any 


climate, tlie greater proportion of sand is re* 
quired to make a fertile loam ; and the greater 
the proportion of humus, the less sand will be 
required to temper the clay. The analysis of 
soils known to be extremely fertile gives a 
very great difference iu the proportions of the 
diflerent earths. 

Tlie soil which is generally preferred for 
cultivation is a loam, rather light than heavy ; 
at least half of which is silicious sand, one- 
third clay, and the rest chalk. Such a soil 
is called a good loam ; it is land which will 
produce almost everything which is usually 
cultivated on sands or clays. It is of most 
easy cultivation at all times of the year, pro- 
vided the subsoil be sound, and not too 
retentive of water. It . requires only to bo 
occasionally recruited with manure, to re- 
store to it what vegetation has consumed, and 
to be kept free from the weeds which natural- 
ly spring up in all fertile soils. All attempta 
to improve the nature of a soil should have 
for their object the bringing it to a state of 
loam, by the addition of those substanoea 
which are deficient. If there is too much 
clay, chalk and sand may be added, or a 
portion of the clay may be calcined by burn- 
ing, in order to destroy its attraction for water. 
Olid thus act the part of sand in forming tho 
loam. Limestone or calcareous sand and gravel 
are still more efficacious for this purpose : they 
not only correct too great porosity or too great 
tenacity, but also act chemically on the or- 
ganic matter in the soil, rendering it soluble, 
and fit to be taken up by the roots of plants. 
If there is too much sand, marl composed of 
clay and chalk is the remedy. Good loams 
require much less tillage than stifier soiU« 
aiiu will bear more stirring to clean them 
than sands. Hence they are cultivated more 
economically, jind more easily kept free from . 
useless weeds. If there should be means of 
irrigation, no soil is better suited tlfau a light 
loam on a bed of gravel ; or even ef the sub- 
soil is clay, provided sufficient under-drainings 
prevent the water from stagnating between 
Ihe toil and sabsoil, whiob, as prootieal men 



0ULT1VATI0N> ^ ( IIS ) UAm. 


Taf^ properly eiprefla it| would poieoo mj 

A loamy soil requires less manure to keep 
it in heart than either olsy or sand ; for while 
it is farourable to the process by which 
cwganio matter buried deep in the soil ia con* 
▼erted into insoluble humus, it also permits 
that part of it which is nearer to the surface 
to attract oxygen from the air, and tlius it is 
oonverted into a soluble extract, which is to 
the roots of plants what the milkcof animals 
is to their young — a ready -prepared food 
easily converted into vegetable juices. 

The analysis and classification of soils is of 
the greatest importance to all those who take 
up Grants | for the lease of land is sometimes 
not proportioned to its intrinsic value : one 
Grant may be worth double another, where 
the apparent difference in the soil is very 
trifling. Those who have had long experience 
of the expense of cultivation, and the average 
produce of certain lands, can nearly guess 
what land it may be safe to take up | but a 
stranger has no criterion to judge by. Why 
•bottldnot the value of a soil be ascertained as 


readily as that of any article pf oommeroe 9 
If there were certain points of comparison, it 
would be so $ but in this the theory of agri* 
culture is woefully deficient. A man guesses 
at the qualities of land by the colour, the 
feeling, and other uncertain signs : it seldom 
or never occurs to a planter to examine the 
component parts of a soil, by merely difihsing 
a portion in water, and testing the deposits-— 
much less to compound artificial toils, and 
compare them with those found on his garden. 
Yet every gardener can prepare soils suited 
to different plants, and make loams of all 
degrees of richness or consistence. In all 
these it will be found that sand, clay, chalk, 
and decayed vegetable substances, in various 
proportions, are the chief ingredients* If 
therefore these are found in a natural loam, 
we may safely conclude that it would be 
equally productive, and the deficiency of one 
ingredient may be supplied artificially. This 
would be going rationally and scientifically 
to work I and the result would be a more 
certain and satisfactory practice of bus* 
bandrj . — ^ngUsh CgclojpcBdia, 


Marl. 


Marl, an earthy substance found at various 
depths under the soil, and extensively used for 
the improvement of land. It consists of cal* 
careous and argillaceous earth, in various 
proportions, and as the former or the latter 
prevails, so it is beneficially employed on 
clays or sands. There are several distinct 
sorts of marl — clay marl, shell marl, slate 
marl, and stone marl. Tlie clay marl has 
probably been formed by the slow deposition 
of clay suspended in water, and mixed with 
the particles of decomposed shells. When 
these shells have retained their form, or 
appear in fragments in the marl, it is called 
shell marl. A considerable compression and 
a complete decomposition of the shells form 
slate marl and stone marl. The effect of marl 
is the same as that of clay and chalk upon 
sandy soils ; on heavy soils its effect is pro- 
portioned to the quantity of calcareous earth 
which it contains. The peculiar advantage of 
marl is its readily crumbling to powder by 
the effect of air and moisture. If it is too 
compact to dissolve under these influences, it 
can only be made useful by burning, and in 
this case it is only a substitute for lime, its 
value depending on the proportion of cal- 
careous earth iu the marl. 

Marl is often found very near the surface, 
so as to mix with the soil in ploughing ; but 
unless there be a sufficient depth of soil above, 
its presence does not indicate great fertility. 
It is generally best when found at a moderate 
depth, so as to be readily dug out and con* 
yeyed on the adjacent lands. c 

Where g marl containing a large proportion 
of clay is found in many places under a light 
soil, it is frequently spread over the surface 
at the rate of two or threo hundred Oiirt*loadi 


per core. This dressing, joined to under- 
draining, mkkes a wonderful improvement on 
soils which before were scarcely worth culti- 
vating, owing to their being loose and wet in 
winter. The clay marl makes ,tbem retain 
sufficient moisture, while the superfluous 
water is carried off by the drains. 

Marl when put fresh upon the land requires 
some time in order to become effective. It 
should therefore be laid on the surface and 
spread before winter, leaving it there for a 
considerable time before it is ploughed in. 
It is most advantageous to put it on the land 
when it is in grass, and to roll harrow it 
repeatedly, in order to expose it to the effect 
of the air and rains. 

All excellent use of marl is in forming 
composts with dung and peat earth. It is 
laid in layers with the dung and peat, and 
if the heap is well soaked with urine or the 
waaliings of stable-yards, it will in a short 
time become a most valuable manure for all 
kinds of soils. Many peat bogs are formed oti 
a marly bottom ; where tliis is the case, and 
it can be drained, or the water got rid of in 
any way,tfthe. marl, when laid on the surface, 
consolidates ‘the peat by its pressure, and 
soon makes it Capable of producing good 
herbag^ by converting it into a rich vegetable 
mould. 

The expense of marling land can only be 
oaloulated when the distance of the marl and 
the depth from which it is raised are known ; 
when it lies in a stratum under the land, it is 
generally the cheapest plan to open a pit in 
each field ; for the carriage of the marl is 
^ the chief expense. Within a distance of two 
hundred yards from the pit, it is found by 
experience that the cheapest way of putting 
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if: Oil the land is bjr meane of men wheelin(^ 
it in barrows with the help of planks, as is 
done in digging oanals and other similar 
public workf. 

It is in the compound Oharaoter of certain 
limes that the subject of marling becomes 
connected with that of liming. As extraneous 
matters increase in quantity, and the lima 
diminishes, the effect of the application of 
course depends less and less on those consi- 
derations which explain the effect of liming, 
and the influence of the application of marl 
depends more and more upon the clay or sand, 
or it may be other things in smaller quantity 
which are thus conveyed to the land. 

In a great many, perhaps the majority of 
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instances, matl owes its fertilising influeheee 
to the lime which it contains, and tiien ite 
effects are precisely those which lime would 
produce — sweetening herbage, increasing the 
quantity and improving the quality of crops* 
d?his it cannot do so energetically as is done 
by caustic lime, what lime it contains being 
in a state of carbonate : its dilution however, 
by other earthy matters, gives it almost as 
great facility of mixture with the soil as is 
possessed by caustic lime on its reduction to 
powder by slaking. 

In so far, however, as marling acts by its 
calcareous ingredient, its use has been sup* 
planted by that of burnt limestone . — JSngliMh 
Cyclopcsdia, 
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Tea Soils : 

THEIR SELECTION AND IMPROVEMENT. 

(7 ). — Mechanical Improvementa of Tea Soils. 


There is, we can assert with con- 
fidence, no subject of so intense an 
interest to the tea planter, nor one 
which so deeply affects his prospects, 
or on which so much depei^ds the 
success of all his labour, as the soil 
of his garden. It is through the soil 
alone that the planter can assert any 
influence upon the te^ plants ; the 
soil is the only medium through which 
he can reach it, atmospheric and cli- 
matic influences being beyond his 
reach. 

Intending to give our readers a 
course of articles on the culture of 
tea, we prgpose to open the subject 
with a discourse on the selection of 
tea soils in the first place, intended 
for those who desire to open out new 
plantations, or extend established ones ; 
and hi the second, the improvement 
of badly selected soils, so far as they 
are possible or feasible in already 
established tea gardens. These im- 
provements, again, we shall have to 
consider under two heads: — the one 
comprising those which can f>e effected 
by mechanical means, the other <;hose 
which can onlj be attained by chemical 
agencies. We will open our dis- 
course by assuming that a certain 
district for a new tea plantation has* 
been decided upon. The intending 
tea planter will now, of course, 
look out for the site most suitable for • 
his purpose. We do not intend to 
enter now upon the general principles 


by which he should be guided, — such 
as proximity of running wafer, abun- 
dant labour, abundance of manure, 
facility of transport, etc. ; all of which 
form important items by which bis 
selection must be governed if he 
would wish his garden to be a paying 
one ; but leaving these subjects for 
future consideration, we proceed to 
shortly point out the physical and 
chemical properties essential to a good 
tea soil. 

In the first place a steep slope 
should be avoided, by reason of the 
facility with which the uppermost 
layer of the soil, that is to say the 
most fertile one, is washed away by 
the heavy rains as soon as the protect- 
ing forest and brushwood have been 
cleared off. 

A site at the bottom of a hill with a 
gentle slope may be considered the 
most favourite position a garden can 
occupy, and the intending planter will 
be guided accordingly. 

In order to select and judge differ*, 
ent soils we must regard in the first 
instance the requirements of the tea 
plant, both physical and chemical* 
Now it has been found that mature tea 
trees in most favorable situations 
spread their roots far below into the 
subgoil to a depth of six ffnd even 
seven feet; the rootlets are ^ry ten- 
der and delicate, and as their extension 
ahd the force with which they have 
to wpri; their way into the lower 
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layers may well be eompared with 
the force with which a nail is driven 
into a plank, an essential feature of 
a good tea soil will be porosity and 
friability down to a depth of at least 
five feet. 

If a heavy and impermeable clay 
stratum intervenes above that depth, 
the rootlets of the tea plant will be 
unable to overcome the resistance 
offered, and will spread horizontally : 
the plant will become more or less a 
surface feeder, and will be easily 
affected by droughts or extreme cold. 
If such a soil is situated on a level 
the evil will be increased by the pre- 
sence of stagnant water — an invariable 
result of a clayey stratum in the sub- 
soil ; and it is well known to planters 
that nothing injures the tea plant so 
much as stagnant water around its 
rootlets. 

The most desirable qualities a good 
tea soil should possess are therefore 
that it should be loose and friable to 
a certain depth, and be on a gentle 
slope. 

A soil which, when wetted, crumbles 
away between the fingers, will gene- 
rally be found sufficiently friable and 
porous for the requirements of the tea 
plant. 

Kegarding the chemical constitution 
of a tea soil, many opinions of most 
contradictory character have been 
expressed. It has been stated that 
tea will grow on almost any soil ; and 
the fact has been made use of, that in 
China only such soils are selected for 
tea as are unfit for other crops. But 
it has been omitted to mention that 
the Chinese restrict their cultivation 
rigidly to the amount of manure availa- 
ble ; their principle is — ‘‘without con- 
tinuous manuring there can be no con- 
tinuous harvest.’’ 

We have yet to meet the tea 
planter who, in deciding how many 
acres he will ' cultivate, is guided by 
the amouut of manure available. 
Abundance of it is, no doubt, valued 
by him,«but a want of it will not io- 
fiuence«him to reduce the acreage of 
his garden. , 

But though the different opinions 
expressed by many good judgps of 


tea soils may appear most conflicting 
to the superficial observer, they can 
nevertheless be reconciled upon a broad 
basis which Cannot be dbregarded 
by the intending tea planter. 

Some of the best tea soils we have 
found to agree ifi the following parti- 
culars : — A layer of a porous loam, 
six to twelve inches deep, containing 
not less than 50 per cent, of sand, 
about 4 per cent, of lime, and 5 per 
cent, of organic matter, the remainder 
being clay, of a light colour when dry, 

J rellow or reddish yellow in the lower 
ayers, with a porous sandy or fer- 
ruginous sandy subsoil extending to 
not less than 5 feet, with about 10 to 
20 per cent, of clay, and free from too 
great an admixture of stones or boul- 
ders. 

These particulars will suffice in guid- 
ing the planter in the general selection 
of a soil for his tea garden ; and the 
closer he pan come to it, the surer 
will be his success. 

The question now naturally suggests 
itself, how c^Q planters who have 
selected bad soils and bad sites, and 
who have expended considerable 
amounts of money iu their cultivation, 
retrace their steps ? We will take 
two instances, connected with the 
physical character of soils, into con- 
sideration. First, we shall^iave regard 
to gardens which have been established 
on steep slopes, on the sides of hills. 
The common complaint of their mana- 
gers is the gradual impoverishment of 
the soil occasioned by each rainy 
season. The force of the water wash- 
ing over the lands, removes, year 
after year, a portion of the upper- 
most, the most fertile layer of 
the soil, and the wash resulting from 
the resistafnc^ of the tea plant is some- 
times so great that the roots are laid 
bare. Such a tea garden is placed at 
a great disadvantage, for the higher 
the soil is cultivated the greater the 
•ioss. Much digging during the rainy 
season is out of the question : weeds 
consequently spring up in abundance, 
and any manure which may happen to 
be applied is sure to be washed down 
to benefit the nullah or river. 
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The remedy which appears to us to 
meet this case is the construction of a 
network of drains, 2 to 8 feet deept 
firmly embanked on both sides to a 
height of 12 or 18 inches. 

We would make each area enclosed 
in the first instance not less than 100 
yards square; hut in any case the 
drainage should be suflBcient to draw 
off all rain water through the soil, and 
prevent it from washing over it- The 
expense thus incurred will, in our 
opinion, be fully compensated by the 
lasting benefits accruing : first by stay- 
ing the further impoverishment of the 
laud, and secondly by permitting a 
high cultivation of the soil. 

From site we will pass to soil, and 
take into consideration tea gardens, 
where a not less serious error lias 
been committed in the selection of the 
soil. We refer to those which have 
been established on heavy clay soils, 
either so throughout, or porous^iu the 
upper layers, say for a couifle of feet 
or so, but containing in the lower 
layers strata of impermeable day 
which not only obstruct the passage 
of the tender rootlets of the tea plant 
and force it to become a surface feeder, 
but result also in insufficiently sloped 
sites, in the formation of stagnant 
water, so fatal to the plant. 


Suh-eoil drainage is the means 
open to the planter to improve sucli 
gardens. We would have drains not 
more than 20 yards apart on level or 
only slightly sloping lands, and not 
less than six feet deep on steeper 
slopes. 

This distance may be increased, and 
as materiils, such as tiles, pipes, Ac., 
would bo out of reach of the majority 
of planters, we would form the drain 
by stones, loosely put on a basis 
formed of twigs and boughs, and then 
level up with the dug-up soil. 

The results which can be expected 
from thus sub-draining a heavy clay 
soil will be better understood when 
we bear in mind, that in most clay 
soils the portion within two feet of 
the surface is almost always more 
retentive than that which li^ below ; 
simply, we apprehend, because its 
particles have been comminuted and 
packed close by the alternative influ- 
ence of wet and dry, heat and cold. 
When dried below by drains and 
above by evaporation, it is certain to 
crack and become permeable and 
friable by the access of the atmospheric 
air, thus allowing in course of time the 
most tender rootlets of the plant to 
pass through. 


— Chemical Improvements of Tea Soils. 

Wb proceed now to consider the the Assam hybrid tea plant as 
chemical requirements of what should follows 
be a good tea soil, and by what means In 100 parts. 

imperfect soils may be brought near Chloride of Sodium ... 2*247 

the standard of perfection. Potash .V.’ .V.* slsil 

It is well known that the soil is Magnesia ... 10*069 


the source from which the plant 
draws through the medium of the root 
the mineral ^^or inorganic portion of 
its plant-food, the organic portion be- 
ing derived through the Jeaves from 
the atmospheric air. • 

In order to determine now what 
mineral plant-food a would-be good 
tea soil must contain, and in what pro- 
portion, we must base our remarks 
upon the tea plant itself, and upon 
the inorganic substances we find in it 
as revealed by an analysis of its ashes. 
. ^Schrottky gives the composi- 
tion ot the ashes of young leaves of 


Lime 

8617 

Oxide of Iron and Manganese 

3966 

Phosphoric Acid . 

16214 

Sulphuric Acid 

13*017 

Silica ... 

0‘439 


99*944 


And states that old leaves and stems 
will contain more lime and silica than 
here represented. 

Now a soil, to be a first class tea 
soil^ should contain all these consti- 
tuents in proportions which •closely 
approach the above percentage; that 
<s to say, the rootlets of the tea plant 
should find distributed in the spil^ 
for evhry 86 parts of potash pants 
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of magnesia, 8 parts of lime, 16 parts 
of phosphoric acid, etc., etc. If we 
find, therefore, that any soil contains 
these substances approximately in 
the above proportions, not leaving out 
of sight that potash can take the 
place of soda, and lime that of mag- 
nesia, then indeed it would be im- 
possible to further impro^fe its che- 
mical constitution. But it must be 
remembered that the mineral plant- 
food in the soil exists in two different 
states, which stand in very different 
relations to the requirements of the 
plants we refer to, — mineral plant- 
food in physical and in chemical com- 
bination. In the former stare it is 
immediately available for the pur- 
poses of the plant, while in the latter 
it can only become so after the pro- 
longed action of climatic and atmos- 
pheric influences upon it At pre- 
sent we have only to do with the 
former. 

Let us assume now, that we And 
in a soil all the different constituents 
of available mineral plant-food to be 
present in proximate proportions to 
those required by the plant, with the 
exception of phosphoric acid, of 
which, say, only 6 parts are available 
for every 86 parts of potash, etc. ; 
then every pound of phosphoric acid 
added would render a corresponding 
quantity of the remainder of mineral 
plant-food, heretofore useless to the 
plant, available to it, and consequent- 
ly stimulate the formation of new 
tissues ; i,e., increase the outturn. 

We can distribute through the soil 
10 parts of phosphoric acid in addi- 
tion to the 6 parts already present, 
and we will thus make up the 16 
parts necessary to correspond with 
the remainder of available inorganic 
plant-food. Every pound of phos- 
phoric acid added in excess of this 
quantity is perfectly useless, as there 
is not the corresponding quantity of 
potash, lime, Ac., present, and if we * 
wanted to further increase the .capa- 
bilities of the soil we would have to 
add the whole of the mineral plants 
food in the proportion indicatecT in 
Mr. Sc^ottky’s analysis. , 


What has been said of phosphoric 
acid holds, of course, good for any of 
the other substances: they have all 
certain functions assigned to them ; 
they are all jointly and separately indis- 
pensable to the plant ; and there is 
not one more important than any 
other, as far as the requirements of 
the plant are concerned. 

If we should find that there is 
plenty of available phosphoric acid 
and lime, Ac., but that for every 16 
parts of phosphoric acid there are 
only 15 parts of potash present, we 
must add 21 parts of it in order to 
bring the proportion of available 
plant-food up to the standard requir- 
ed by the plant, and thus enable the 
soil to produce Us maximum with a 
minimum outlay. 

In fact it is that ingredient of avail- 
able mineral plant-food which, if pre- 
sent in smaller proportion than re- 
quired by the standard when com- 
pared with the rest, regulates the 
outturn of a tea garden ; every addi- 
tional pound of this substance added 
will start, so to speak, into life the 
slumbering power of the soil; every 
pound added will have a marked 
effect upon the outturn, until the 
quantity added shall make up the 
proportion in which it is wanted by 
the plant. ^ 

It is not always necessary to add 
the exact mineral wanted, if, for in- 
stance, we find a deficiency of avail- 
able potash and phosphoric acid in a 
soil in which there is an abundance of 
these two substances in chemical com- 
bination as insoluble. Phosphate of 
lime aud silicate of potash, an addi- 
tion of common salt and burnt lime, 
will *have the same effect as the addi- 
tion of potash and phosphoric acid. 
For* common salt will dissolve the 
phosphate of lime, and enable it to 
enter into physical combination with 
the soil, while the caustic Hebe will 
decompose the silicate of potash, and 
set the alkali free to enter into such 
combinations as are available to the 
plant. 

It is, therefore, a most important 
point for the tea planter to ascer^. 
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(lUn whether the available mineral 
plant*food present in his soil comes 
up to the standard required by the 
plant ; or if not, what constituent is 
present in relatively minimum quan- 
tities. The determination of this 
point cannot be <|rer-eBtimated in its 
importance ; it may save the planter 
hundreds and thousands of rupees, 
and it is the only way by which he 
may know thoroughly the nature of 
the capital he is working with. 

The knowIecJge of what available 
plant-food there is in the soil, and in 
what proportion, should be the basis 
of all agricultural operations : it 
should decide what manure is to be 
applied, and in what manner. It falls, 
o£ course, within the province of the 
agricultural chemist to supply theplan- 
ter with the facts dilated upon, and it 
is our opinion that any expense thus 


incurred will be amply repaid by a judi- 
cious use of the knowledge acquired. 

The first use of this knowledge 
should be to supply to the soil the 
minimum constituent of available 
plant-food, or if chemical analysis 
should reveal that abundance of this 
minimum exists in chemical combina- 
tion, to |idd to the soil such sub- 
stances as will free it from its locked- 
up state, and render it available for 
the purposes of the plant. 

When the plant-food in the soil 
has by either of these means been 
brought up to the standard, all further 
manuring must have reference to 
what is withdrawn from the soil, and 
we cannot too much recommend the 
planter to bear in mind the Chinese 
axiom of agriculture that without 
continuous manuring there can he no 
continuous harvestJ^ 


Soil. 


A GOOD tea soil should combine the 
three qualities of light, friable, and rich ; 
enough sand should be in it to prevent 
its “ cakeing'* or “balling/* and yet not 
enough to prevent adhesion of its compo- 
nent parts when wetted. When sand is 
in excess, the plants, though they grow 
Iquickly at first, do not last well, and are not 
prolific ; when, on the contrary, the soil is 
too clayey, the tea bushes, particularly when 
young, do not thrive, and their growth at 
all times is nr^ch retarded. From the fact 
that the Chinese only grow tea on lands 
unfit for other cultivation, the idea long 
revailed in India that poor soils were 
est adapted to the tea plant. There 
never was a greater mistake. The Chinese 
do so, because, with few exceptions, tea 
gardens do not there exist as in India. 
In that country, each and every small far- 
mer cultivates a few tea plants, which 
his family look after, and the price he 
obtains for the produce is so spiairthatit 
will not pay him to carry tt out on good 
land. • 

So the Chinaman plants his tea where 
he cannot plant other things,— -often in 
hedges between his fields,— and naturally 
chooses his worst land. We see pictures,* 
in books, of Chinamen picking tea-bushes 
on rooky crags, where how anything can 
row at all is marvellous, and, more won- 
erful still, how the men depicted can cling 
to the stony precipice. Sometimes the 
efiect is heightened by finding tbat^ in 


truth, the Chinese, not being flies, cannot 
hold on in such places, and are, therefore, 
supported from the summit in huge bas- 
kets with iron chains ! We are told, more- 
over, that in such localities are produced 
the finest teas China boasts ; that they, 
and they alone, are served at the Royal 
table, &c., &'c. This is all nonsense. Why 
tea in the flowery land is grown on 
poor ground (we much doubt, strong 
as the tea plant is, its growing on rooks) 
we have shown ; hut a rich and a good 
soil is necessary to make it produce large- 
ly and pay well. 

Let any one dig into virgin ground, 
particularly forest land, and he will find a 
snper-stratum, some five to eight inches 
deep, of dark-looking mould. This is the 
decayed .vegetable deposit of centuries, 
never yet turned up, and its presence to a 
greater or less extent determines, together 
with the chemical combination of the earth, 
what degree of richness it contains. 
There is no manure for the tea plant so 
efficacious for quick and lusty growth' as 
this said vegetable deposit. It varies 
much in quantity or thickness on differ- 
ent lands ; nine inches, or thereabouts, 
being the maximnm, two inches the mini- 
mum. It exists nowhere in such perfec- 
tion «s on the Himalayan rangesT In the 
dense forests of those districts, ^hioh we 
may conclude have stood as they are for 
idkny ages, the leaves have yearly decayed 
as tbe^ fell, and have enriched the ground 
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to a. woiideri'ul «xteut. We have eeea 
it*^w6 mean thia vegetable deposit^nine 
inches to a foot in thickness in some of 
the high elevated oak and rhododendron 
jungles. The leaves of both these trees, when 
they decay, leave a richer deposit behind 
than any others in the Himalayas or 
Bengal. We would not ourselves select, 
for a tea garden, soil which showed but 
little traces of this vegetable ^deposit, for 
we hold that the plants would lack nourish- 
ment from the first ; and, therefore, thongh 
we would not, for climatical reasons go to 
the Himalayas, where it is most abundant, 
we should certainly regard its existence as 
a sine gwa non in any site we chose in 
Eastern Bengal. Under this varying depth 
of vegetable manure, which is, of course, 
at top of all, is found the surface soil, 
averaging about nine inches in thickness. 
This it is which must be, as we said before, 
*4ight, friable^ and rich.** Later, when 
the land is cultivated, this, and the vege- 
tabie deposit in the surface, are mixed 
together, aud make, if the latter is abun- 
dant, and the former of good quality, a 
rich mould highly suited for tea plants. 
Below this we have the sub-soil, on the 
perfection of which much of successful 
tea cultivation depends. The tea plant 
has a long tap-root, which in all oases 
penetrates below the two surfaces describ- 
ed ; and, if the moisture and nourish- 
ment which it seeks in so doing is not to 
be found in the sub-soil, the site is far from 
perfect for tea cultivation; The richer 
and the moister the upper stratums, the 
less deep does the tap-root go. Still, it 
must always go down some way, for, if 
even nourishment enough exists in the 
upper layers, in times of drought, mois- 


ture cannot ; and thus the quality of the 
sub-soil is all Important. 

, Iron is, wo hold, necessary for tea ; 
that is to say, the presence of iron In the 
ground. If the sub-soil has a ferrugi- 
nous nature, it may be decided at once 
by its colour, which, in that case, is more 
or less red. It mayjhiowevcr, be too red. 
Besides the presence of iron, it is neces- 
sary to see that it is porous, and yet will 
retain moisture. We cannot, however, 
enter here into a treatise on tea soils ; 
the few hints we have let drop will enable 
intending planters to judge somewhat for 
themselves. But, more important still, — 
we wish to show wliioh district, as regards 
soil^ is the best tea district. 

Eastern Bengal undoubtedly possesses the 
finest tea climate, but the perfection of 
soil exists in the Himala 3 ^a 8 . There is 
nothing, we believe, in Assam, Oacbar, or 
Chittagong (though there are a few tracts 
in the latter district very rich) to equal in 
strength the virgin oak and rhododendron 
forest-land of the Himalayan ranges. 
Nowhere have we seen the same depth of 
vegetrtble^deposit as exists there ; and we 
believe it is this quality, and this alone, 
that has enabled the hill gardens to strug- 
gle on so long as they have done. If any 
fault for tea growth exists in the Hima- 
layan ground (we, of course, speak gener- 
ally) it is that in some places it is too 
stony, and in others that the sub-soil is 
too tenacious. But these disadvantages 
are more than counterbalanced by its rich- 
ness ; and could we transport Himalayan 
earth to Eastern Bengal, we should have 
nearly perfection both as ^ to soil and 
climate. — [2ba Cultivation in India,'] 


Climate. 


Tea, it may be premised, will grow 
almost anywhere, but not very many cli- 
mates will enable it to pay. 

To describe the best climate in two 
words, we point confidently to Eastern 
Bengal ; indeed, the judgment of a con- 
siderable portion of the Indian public in- 
terested in tea has long since pronounced 
the aame decision. A hot, moist climate, 
where the thermometer in the shade 
never exceeds 95®, never falls below 65® ; 
where the rainfall yearly aggregates 100 
to 130 inches; where there is never any 
long dsought, but where rain falls at 
reasonable intervals all the year rdund ; 
where heavy dews are frequent; where ^ 
morning fogs are not uncommon; whpre 
the euu shines hot in an atmosphere per- 


fectly free from dust ; where at no season 
can a breath of hot wind be felt ; where 
Hght, penetrating rain is more common 
than furious downpours ; where the effect 
of the entire climate is essentially ener- 
vating to man, and takes much out of 
him ; — thqse are the conditions that consti- 
tute, in our opinion, good climate for. tea, 
and where it is wise, if wise anywhere, to 
make tea gardens. Fever and tea go 
together. It may be a painful fact for tea 
planters, but it is no less true. No highly 
successful tea district; can ever be a healthy 
one. 

Begging the question that we have truly 
defined — the climate necessary for tea— it 
must be evident, to those who know India 
well, that Eastern Bengal, alone pok* 
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nesses all the conditions. All Sasteru 
Bengal is not equally good; but of 
this later. Let us shortly review the 
climate of other tea districts, and see 
where they are deficient. It is not a plea- 
sant task. Many have, or are interested 
in, gardens out of our elected magic 
circle. What, then,— the truth, the results 
will not be affected by the opinions we 
express ; and free discussion on this, as on 
all other matters, can do no harm. If 
wrong, let those who know better correct us. 

Darjeeling is too cold. There are gar- 
dens on the lower slopes which may yet 
answer well, but cold is doubtless the 
characteristic fault of that district. Al- 
ready has the knowledge been acted upon, 
for more than one of the plantations at 
high elevations has been abandoned. That 
tea will grow and fiourish, as far as size 
and strength goes, at almost the highest 
elevations, we know well, for we have seen 
plants at Nainee Tal, 6,700 feet Shove 
sea level, of an enormous size. They do 
not, however, fiush often or abundantly. 


’The objections to Darjeeling apply in a 
ipreater measure to Kumaon ; the latitude 
is higher, and similar elevation prodnces 
more cold there. Again, however, in that 
province may sites be found — low valleys 
in the interior of the hills — where greater 
heat prevails ; as, for instance, the Kutty- 
oor valley, but the winter mornings are 
bitterly cold all the same. The elevation 
of the Dlioon is not great— some 2,000 
feet, — and so far is unobjectionable ; but 
it partakes of the general character of 
the North-Western climate ; the moist 
heat of Bengal is wanting. Again, the 
Kangra gardens, though not so elevated 
as many in the Himalayas, are at a high 
latitude, and would doubtless be better did 
more heat exist in the winter time, and 
were there less of the dryness character- 
istic of that part of India. Oude 
has very decided hot winds, which we can- 
not doubt are prejudicial ; and the same 
objection, though in a far less degree, will 
apply to Hazareebagh. — [Tea Cultivation 
in IndiaJ] 
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Soils. 

EseetUial Ingredient , — Lime is an essential 
ingredient in all fertile »oil. In l,0001b8. of 
such soil there are fifilbs. of lime, while 
barren soils contain only 4lbs . — JPrqfessor 
Johnstone, 

Division of Soils . — Soils have been divided 
in the following way according to the propor- 
tion of clay, sand, and lime which they 
possess : — ‘I 

** 1st , — Argillaceous soils, possessing little 
or no calcareous matter, and above 60 per 
cent, of clay. 

** 2nd , — Loamy soils, containing 20 to 50 
per cent, of clay, with a little lime. 

“ 3rd. — Sandy soils, containing not more 
than to per cent, of clay. 

4ifh . — Marly soils contain from 5 to 20 
per cent, of calcareous matter. 

Calcareous soils contain more than 
20 per cent, of carbonate of lime. 

“ 6th , — Humus soils are those iif which 
vegetable mould abounds ”—iVq/ej«or 
Balfour. , 

fnig a Soil should be analysed . — The 
benefits to be derived from the chemical 
examination and analysis of a soil are by 
many misunderstood. Some have represent- 
ed it as the only sure guide to successful 
cultivation, while others have not sorupled 
to pronounce the analysis of soils to be 
entirely useless, and unfitted to lead to any 
profitable practical result. Botli of these 
extreme parties are in error. For while it is 
ofiien very diffioult, from an analysis alone, to 


explain either the past agricultural history, 
the present money value, or how best to 
remedy the known defects of a soil, yet there 
are many practical points on which analysie 
does throw light, and modes of practical 
treatment which it serves at once either to 
discourage or to recommend. — Johnstone, 

Jtich jSotV.— -A rich soil generally contains 
five per cent, or one-twentieth of its weight 
of organic matters, in combination with clay, 
sand, iron, lime, magnesia and certain other 
fertilizing substances. — Togson's Braetieal 
Agriculture. 

Tea Soils — Are remarkable for containing 
much iron and very little lime, with potash 
in larger, and soda in smaller, quantity. The 
presence of manganese is one of the pecu- 
liarities of these soils. 

Differences of Soils — Are, to a very great 
extent, explained by the geological oharaoteris- 
tio of the localities in which they exist. 
Any one who has observed the appearance of 
large rocky masses, the clefts and crevioes 
they present, the bare surface of their 
smoother and harder parts, the growth of 
mosses ond smaller plants on the more- 
softened portions, the accumulations of gravely 
smaller fragments of minerals, and fine mud, 
with their luxuriant vegetation at the foot of 
these rocks, and in the valleys of mountain^ 
ons (Ijstricts, must be aware of the ifbportanoo 
of these ever-continuing operations in natovo. 

Kamroop. 

major W. J, Lance^ .Officiating .Deyufy 
Commhmner.^**Opmioa appears to differ, ^ 
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is to be expected^ in some respects as to the 
conditions under which tea best thrires ; in 
some oases highlands, and in others lowlands, 
being preferred, tea is cultivated both on small 
hillocks (called teelas in Assam) and in the 
Terai plain of the district. Both are equally 
good in their way, though with reference to 
the first an additional question of aspect has to 
be considered, which is wanting in the case 
of low lauds* As to* what aspect is best, 
general experience seems to p 6 int in this 
district to north and easterly ones ; it being 
maintained that the south and west being 
more exposed to the sun, the soil in this hot 
climate fails to retain its moisture sufficiently 
for the plant. It is evident, however, tliat 
the effects of aspect are liable to be influenced 
to a degree by the other points of soil, rain* 
fall, and slope of hills. Teelas, &c., are 
further subject to a heavier rush of water 
than level lowlands— an inconvenience which 
has to be guarded against by terracing, &c., 
and which, if the slope be considerable, is 
certainly a drawback as regards teelas com- 
pared with lowlands. In both cases (teelas 
and lowlands) the usual conditions of heat 
and moisture are equally demanded by the 
plants ; whilst as to soil, the rich dark soil, 
the produce of ages of decaying vegetation, 
seems to be that in which tl»e plant thrives 
best, though very good tea is produced from 
parts where nothing but stiff cla^ is to be 
found. Forest land is usually preferred to 
that consisting of merely grass jungle, owing 
to the shade which may be obtained in the 
former case by leaving a proportion of the 
trees to protect the ground, and so make it 
retain ite moisture. In cases where lowland 
is selected, it is essential that it admits of 
proper and easy drainage, ns without this the 
land suffers from the retained moisture.” 

Durrung. 

Major Orahamy Deputy Commiseioner . — 
“ A red sandy sub-soil, covered with vege- 
table matter, is found to be best adapted for 
tea.” 

Captain Jf. O* ^oyd^ jAssietant Cofnfnie* 
Stoner, Mungledye Sub'^Divieion , — “ The lands 
most favorable for tea cultivation in this 
sub-division are the highlands in the neigh- 
bourhood of the frontier, and the small 
plateaus formed by the action of the 
rivers which run southward iuto the Brah- 
mapootra.” 

Nowgong. 

Mr, T, W, Greatest Manager f Upper Assam 
Tea Company, — “ Tea only does well here in 
close proximity to the hills. As a district, 
Nowgong may be said to be low, flat, and 
badly drained ; whilst the soil is too black in 
color, and too stiff in consistency, to well 
adapted, for tea* But on approaching the 
hills these objections disappear, and both soil,, 
drainage, and climate improve vastly-T-so 
much that I believe the land we have at 


the foot of the hills is not easily to be ear* 
passed in Assam.” 

Seebsaugor. 

Mr, S. Peal, Sapakati, — ** As a know* 
ledge of the requirements of the tea tree is 
becoming extended, it is gradually becoming 
apparent that while tea will actually grow 
or vegetate in almost any climate out of the 
Arctic, so it seems equally clear that an ever* 
green shrub, which is cropped so often and 
systematically of its foliage, needs a climate 
throughout the year, that is both hot and 
moist, and that contains, par excellence, the 
essentinls for rapid and sustained growth ; 
and that in direct proportion as the climate 
is subject to (even partial) droughts, or cornea 
within the influence of hot or dry winds, in 
the same proportion it is directly unsuitable 
for the growth of tea as a * national enter- 
prise’ which is to succeed by the weight and 
rapidity of its crops of young leaf. 

“Many parts of India, Central, Southern, 
and North-West Provinces, present for a 
portion of the year the climatic conditions 
necessary, and which are best found in Assam 
and i'aoliar, and perhaps the Dajeeling Terai ; 
but unlike these latter, the favorable period 
is 80 short, that thel^e could hardly be said to 
be a * 'tea season’ at all. 

“ An investigation of the number of flushes 
or rapidity of growth would be a direct and 
certain mode of ascertaining the suitability 
or otherwise of a province for tea growing, 
and the tracts showing this will be found to 
be almost exclusively those whereon there is 
a steady monthly average rainfall with suit- 
able warmth. 

“ In many parts of India the rainfall for 
the year is the same as in Assam, but it falls 
in a few months, and is preceded and fol- 
lowed by droughts ; and it is veedless to say 
that when a continuously not and moist 
atmosphere is essential, that those places are 
unsuited. It is most noteworthy also that 
only in those places having a hot moist 
atmosphere for greater part of the year, is tea 
to be found indigenous.” 

Golaghat. 


^ Captain Blathwayt, Assistant Cominis- 
sioner , — “ It seems very generally agreed that 
the climate of Upper Assam is as good for 
tea a^ can be found anywhere. Colonel 
Money saye : * The climate of the northern 
portions is perfect, and for climate I accord 
the first place to Northern Assam ; and Mr. 


Watson, who obtained the second prixe for 
his essay on Tea Cultivation, gives it as his 
opinion that Assam and Oaohar are the only 
two climates suited for tea ; and that this 
climate is excellent for the purpose, is the 
opinion of all planters I have consulted <m 
the subject.’ 

“The general idea appears to be that a 
great variety of soils are suitable for the 
growth of tea, provided it is not too looto/ 
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and on the other hand, that H ie tnlSioiently 
poroua to preyent water stagnating about the 
roots of the plants.” 

Mr. George StocJee^ Manager^ "Brahma- 
pootra Company, — “ Tlie soil best suited for 
tea in my opinion is slightly undulating, 
with falls of from 6 to 8 feet of a strong 
nature and moderately intermixed with sand. 
This is to be found on all old forest land, and 
the rich vegefeible mould found in deposit on 
the surface, when cleared, is a very great help 
to the growth of the tea plant. 

I have not seen tea-planting in any other 
district in Assam, but feel confident that the 
climate of this proyince is well suited for 
tea.” 

JOREHAUT. 

Mr, Ga/rnegy^ Assistant Commissioner,-^ 
** Tea is grown on many descriptions of soil, 
where the ground is high enough to be above 
inundation, but it undoubtedly thrives best 
on a light yellowish loam resting on a sandy 
aub^soil j the soil ought to be virgin, also 
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either naturally or artificially drained. Ai 
to climate, the warmer end damper it is the 
better for tea. In this sub-division there is 
but little difference in any one part from the 
rest in climate, so that the different gardens 
are on a par in that respect. The best 
weatlierfor tea is when heavy showers fall 
during the night, and the days are hot and 
oloie.” 

» Luckimpore. 

Major W". 0. Clarice^ Deputy Commis- 
sioner, — “ The conditions of soil and climate 
under which tea has been found to thrire 
most, are stated to be a loose rich loam, with 
a good mixture of sand, described by some 
as a friable loam, and by others a sandy loam, 
— a hot damp climate, with regular rainfall of 
say 90 to 100 inches, alternating with hot 
bright sunshine. The soil and climate 
which produce vast bamboo forests are also 
stilled to be excellent for tea, and 1 am of 
opinion that such land is becoming more in 
demand.” 


(127 ) 


Close Planting versus Wide Planting. 

. By Looshai. 


It was somewhere, in the* Tea Oa-^ 
mite I think, that I saw a query 
anent close planting of tea, i,e , plant- 
ing at distance of x 2', B' x 3' and 
B'x4', and closer. Whether it was 
better to plant thus or a wider dis- 
tance apart, 4' x 4', etc. Well, to 
answer this query, I presume a good 
class of plant is to be planted, and 1 
ought to take for granted that my 
querist knows the henejit which is to 
be derived from hoeing and picking 
(the latter with a pick and not a fork 
for loosening the soil) and the diame- , 
ter across or through of au average 
sized bush of a good class — be it 
“ Indigenous, ” “ Hybrid,” or “ China,” 
and where the new growth and pro- 
duce of a leaf producing plant or 
shrub are to be looked for. In case 
1 may be mistaken as to this amount 
of knowledge on the part my que- 
rist, who perhaps is a mere novice or 
tyro in his dealings with the soil and 
its production, I may as well inform 
him that — 

1. Hoeing '' and picJcing^^' not^ 
forking (with three and four prong- 
ed forks) round and about and 
amongst plants or bushes, consists in , 
breaking up or reducing the soil 
into fragments, and allowing it to re- 


main in that state exposed to the 
action of the weather. By this means 
the stony and rocky particles of which 
the soil is composed are made to 
crumble or break into small pieces 
by the influence of the gases, air, and 
moisture, and the alkalies in it to be 
set free in a proper state for the 
plants to take up. It is therefore 
evident that frequent hoeing and stir- 
ring up of^ the soil (not merely loosen- 
ing it) must facilitate the decomposition 
of the mineral matter in the soil and 
serve to improve its productiveness, 
for a new source of carbonic acid is 
created in the soil (by hoeing, etc.) 
by decaying vegetable substances, and 
the roots at the same time absorb 
three times as much carbonic acid 
from the soil as the leaves derive from 
the atmosphere : thus the plants in- 
crease four-fold. This increase extends 
to the leaves, buds, and stalks ; and 
in the increased extent of surface^ the 
plants acquire an increased power 
of absorbing nourishment from the 
air. “ Hoeing ” and “ picking ” is 
also necessary to open up tlje soil to 
the "influenoe of the sun and^air, and 
moisture, to mrate the soU andpiw- 
serve it from sourness^ to make the 
soil more easily penetrable by the 
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roots of the plants than if left caked 
or hard, and to permit the free growth 
of the roots which are thus set free. 

2. The diameter of an average size 
tea bush of a class as above, of seven 
years of age, I have measured, and 
found to be from 4' 6" to 5,' and in 
eame cases more through or across, and 
the roots of course had eirteuded, in 
an equal, or in all probability in a 
much^eater degree. 

3. The young growth and produce 
of all or nearly all leaf-producing 
plants or shrubs is on the iop* 

Having said what I have in the 
above few lines, 1 will begin to treat 
with the subject of close versus toide 
planting in parallel columns, whereby 
the disadvantages of the one and the 
advantages of the other may be the 
more readily seen. 

Close planting versus Wide planting^ 

2 ! X 2/ 3' X 3/ 4' X 41 . 

3' X 4'. 

The disadvan- The advantages 

tages are as fol- are as follows : — 
lows : — 

1. It is impos- 1. It facilitates 
sible, after a very hoeing, etc. 
short time, to hoe, 

etc., and thus de- 
rive its benefits. 

2. The trees, 2. The trees, 

bushes, or plants bushes, or plants 
are stunted in must grow much 
growing space, larger and finer 
and space for pro- by getting plenty 
per cultivation, of light, circula- 
and cannot form tion of air, and 
themselves into sunshine, 
vigorous and well- 

developed bushesj 
but, on the other 
hand, present a 
cramped and 
stunted specimen 
of what a tea plant 
should be. 

3. It isimpos- 3. Labourers 
sible for labourers can at all times 
or coolies to get get along the rows 
along the rows of of plants without 
plants in a closely damaging brancb- 
plauted area with- es or flushes 
out damaging with their hoes, 


branches or flush- and other imple- 
es with their hoes ments and bas- 
or other imple- kets. 

ments and bas- 
kets. 

4. Impossible to 4. Obviation of 

obviate damaged damaged brancb- 
brauches, etc., by e», etc., by imple- 
impleinents, etc., meats, etc., which 
which are a fruit- are a fruitful 
ful source of at- source of attrac- 
traction for white tion for white ants 
ants and other and other vermin 
vermin or insects. or inspects, 

5. The soil hav- 6. The soil 

ing an excessive not having the 
call made upon same excessive call 
it by the larger made upon it, 
number of plants does not need the 
per acre, needs a amount of culti- 
certain amount of vation that a close^ 
cultivation to ly planted area 
strengthen it, but needs ; and when 
cannot^ get it In it does, it can het>^ 
the Bam6 degree Ur receive the 
as the widely plant* cultivation to 
ed area. strengthen the 

soil than the 

closer planted area. 

6. The plants, 6. The plants 

being planted being planted 
cf }er^ impoverish wider apartj im- 
the soil sooner on poverish the soil 
account of the to a less degree 
closely conglome- than /when plant- 
rated mass of ed closer^ and 
roots choking the hence manuring 
ground and them- can be deferred 
selves sooner than for a longer time, 
if planted wider 

apart, and ren- 
dering manuring 
necessary sooner 
for the same 
reason. 

7. JHore chances 7. Less chance 

of liarbouring of harbouring 
damp and chilli, damp and chilli- 
ness about the ness about the 
stems of the stems of the plants 
plants and soil, and soil, the eon^ 
the concealment cealment and ae* 
and action of a tion of a nursery of 
nursery of weeds, weeds and undufi 
and undue mois- moisture owing 
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ture owing^ to the to the pluts 
plaots being so being plaEted 
densely planted wider aparti let« 
and^ noA admitting ting in sun and 
of circulation of light to a greater 
airy sun, and degree and a 
light,— all of more thorough 
which are so ae- circulation of air, 
tually and esseu* all of which are 
tially necessary so actually and 
for actire and essentially neces- 
vigorous growth. sary for active 
and rigorous 
growth. 

& Oreater 8. chances 
chance of plants of being affected 
being affected by mildew and 
worse by mildew, fungi, as well as 
fiingi and blight, blight, red spider, 
red spider and and other wing* 
other wingless less insects, as 
insects ; as the the plants being 
plants being so further apart are 
dense, the insecte subject to * less 
can walk from shade from one 
bush to bush with- another, a freer, 
out flyings as in and thorough cir- 
the case of the culation of air, 
matured blight sun, and light ; 
insects. and in the case of 

wingless insects 
as red spider, etc., 
the insect is un* 

^ able to get to the 

*• next. 

9. Diffieulty^ if 9. Easier to 
not impossibilily^ mitigate or eradU 
in mitigating or caU blight, etc., 
eradicating blight, being widely 
etc , being closely planted, labour 
planted^ labour being able to get in 
being unable to and among the 
get in and among plants to search 
the plants to for pesta^ of 'this 
search for pests sort without fear 
of this 'Sort, the of damaging the 
plantation being plants {vide rea- 
80 dense, and for son 4, showing 
the same reason what is likely to 
a certainty almost occur by having 
of damaging the damaged branch- 
plants {vide rea- es, etc. ) 
son 4,) showing 
what is likely to 
occur by bAving 


damaged branch- 
es, etc) 

10. The bashes 10. The bushes 

take more out of take leas out of 
the soil (impover- the soil than the 
isfa it) by being closely eongUme* 
closely planted rated mass of roots 
than the roots of of the thickly or 
tbe plauti^plauted closely planted 
wider apart, area. 

11. In a close* 11. In a widely 

ly planted area it planted area the 
is impossible to soil can be 
strengthen or im- strengthened and 
prove the soil by improved by hoe- 
hoeing picking ing and picking, 
without damaging and allowing sun 
and destroying and light, etc., a 
branches and free circulation of 
trees and cutting air in and amongst 
roots. the plants; And 

when hoeing and 
picking, there is 
not that fear of 
cutting roots as 
in a closely plant* 
ed area if it could 
be done. 

12. The plants 12. The plants, 

being cZos^Zyplant- though wider 
ed, would cover planted, cover th« 
the ground well ground equally as 
and quickly, and well after a time, 
quicker returns owing to the 
are got from an greater space al- 
area planted thus, lotted to each 
but the plants are plant to grow 
cramped and upon, as those, 
stunted for want planted closer 
of growing space and the bashes 
hence their yield would prevent 
is limited after a vigorous, well- 
time to a greater grown and well 
extent than if devdoped bushes^ 
they bad been spoiling lesasup- 
planted wi^er ply for a time, , 
apart, and in time but increasing^u* 
every alternate stead of decreaa* 
plant or bush will ing, after- 

have to be cut out wards (without 

* to admit of pro* having to cut outi 
pet • caltivatioQ bushes, ^whicki 
with the “ hoe have not* only 
•and pick,*’ etc. taken a portiou 
OPlfe idea adhered of the nourish- 
to by foiuo, that meat of the soU 
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the greater the which the other 
ivumbt^r of plants plants left ought 
or bushes on a to have received, 
certain area the but the plants 
greater the yield, left stand a good 
and this continu- chance of injury 
ously, is, I think, to themselves 
a mistake, for the and roots during 
very closeness the process of 
prevents yielding, cutting out.) Oh 
which requires account of the 
space, sun, light, space (develop- 
a free and tho- ing) allotted 
rough circuladon each plant, as 1 
of air through the said before, the 
plants, and free admission of 

thorough and air and sun and 
good cultivation light, all which 
(not merely are essentially 
loosening the soil, necessary for the 
butiayin^ it open well being of the 
to the air.) plant, and especi- 

ally the tea plant, 
which is subject- 
ed to plucking 
(and that the ten- 
derest of its 
leaves) fof nine 
months, and short- 
ly or in some 
cases, immediaifily^ 
followed by prun- 
ing. 

13. The area 13. The area 
being closely being widely planU 
planted, cannot be edy can be culti- 
cultivated by Aos- vated by hoeing 
ing and picking and picking when 
before or when subject to “ blight 
subject to and red spider,’" 

blight” and and the bushes 
•‘red spider,” con- respond to the 
sequently the call made on them 
bushes cannot be by cultivationy for 
stimulated enough new buds and 
to compel them growth, sooner 
to form or burst than when uncul-- 
new buds, the tivatedy thereby 
germs from which outgrowing y so to 
the new shoots or speak, the insects 
flush is to spring, (blight). When 
as quick as is this is attained, 
necessary in the insects hav- 
order that they ing more leaf .to, 
should outgrow, destroy or to feed 


80 to speak, the on than they caxi 
hlighty which is manage, ^ the 
of greater impor- planter is able to 
tance than plan- get some un- 
ters generally blighted leaf for 
think, for when tea, and a less 
once this is at-^ loss is sustaiaed 
tained, and a by the planter 
strong and good than if he was un- - 
flush, on the insect able to cultivate 
in the case of by hoeing and 
hlighty having picking owing to 
more food or leaf the closeness of 
than he can des- bis planting, 
troy, a less loss is Note,--^ The 
sustained by the destruction caus- 
planter, for he ed by the blight 
gets more leafy on insect is not mere- 
account of there ly the puncturing 
being a good flush of the tender 
on by cultivation, leaves which 
and this alone, makes indifferent 
and being able to tea, but the very 
get sQfine leaf and huds or germs from 
that unVlighted, which the new 
growth springs, 
and from which 
we get the leaf 
for our tea, are 
blighted or attack- 
ed to such a 
degree, as in a 
good many cases, 
to necessitate 
budsuto form and 
burst (before a 
new flush can be 
expected), and 
this can only be 
got by cultiva- 
tion, storing up, 
and turning over 
the soil. 

For any one wishing to 
plant a garden to sell after a few 
years (when the quick returns have 
done yielding their utmost, on account 
of the closeness of plariting the plants, 
impoverishing the soil sooner and no 
means of strengthening it, but by 
manure and not by cultivation .')# why 
I say, plant as close as you like (Ij' 

X 1^'); hut if the proprietor, wishes 
to retain the property for any time, 
and the yield to improve^yearJy, and 
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the garden not be worked or pumped 
t;ut in a few years, why, I say, plant 
nothing less than 4iX4i/ Of course 
on teelah land, plant the steeps close 
Vxr or 2' x2\ across the teelahs to 
check the wash, and retain tlie soil 
on the teelahs, but not otherwise. 

P.iS. — “ A pick is a one-pronged 
fork, the iron portion pointed and 
rounded in order both to enter the 
soil and not cut the roots, as it would 
if the iron portion were edged in any 
way, triangular or square?' 

With reference to Close versus Wide 
Planting/' by Loshai, allow me to give 
3 ' 0 ii my expedience in figures. 1 have no 
wish to argue with the writer of the above, 
but merely to state what I have found to 
be the difference between close and wide 
planting. 


JAVA SYSTEM. 

The plot is a 24*acre one on a dead 
level, 5,400 feet above sea. 12 acres were 
put out in 1864 5' X 5', and 12 acrea in 
same year 4' X 3'. In 1865 I filled in the 
first 12 acres so as to make the distance 
2y X 2y, Both 12 acres have been 
treated exactly alike as to hoeing and 
manuring ; manure has been given to both 
every year ; the pruning has been to suit 
each plant.» 

The 24 acres began yielding in 1868, 
but it is only since 1871 I have kept a 
careful account of the doings of each, 
which I now give ; — 




1871. 

1872. 

1873. 

1874. 

1875. 

Acres. 


ihs. 

lbs. 

lbs. 

Ihs. 

lbs. 

12 2V 

X 

21* 3,108 

3,686 

3,858 

4,546 

4,332 

12 4’ 

X 

3’ 1,744 

2,132 

2.522 

3.123 

2.987 



1878. 

1877. 

1878 to 31 Bt Anvast. 

Acres. 


Ihs. 

IbM. 


lbs. 


12 

X 

2P 6,259 

4.609 


4,110 


12 4’ 

X 

3’ 3,874 

3,207 


3,019 



The plants are China in both 12 acres. 


( 131 ) 


Java Tea, and Cultivation in Java. 

, BY E. M. 


I HAVE been looking into tlie subject 
of Java tea. In appearance it is a very 
good looking tea, particularly small in 
“make** and well rolled. lu fact the 
most perfect “ make” of tea I have ever 
seen. But the liquor of all the samples 
I have tested are deficient in strength, and 
Brokers here in London say this is its 
character. 

As Java sends home now a large 
quantity, and will probably send more as 
time goes on,!^t is likely to prove a rival 
to our Indian teas in the London market. 
Still, unless the teas infuse better than 
they do to-day, that is, give more desirable 
liquors, they will certainly never be 
employed for what Indian teas are princi- 
pally used, viz,^ to *\f€tch up" (the expres- 
sion used by the Dealers) weak China 
produce. 

I have lately got together, from reliable 
sources, notes of the cultivation in Java. 
They are not complete. There i« more 
than one point on which I jvinlw nothing, 
but what I do know will interest, your 
readers. 

It is principally as to gardens in Java 
on sloping land regarding which I have 
received my information. There is also 
cultivation there on flat land, but what* 
proportions the two bear to each other I 
Know not. As your readers are aware, 
the main diflioulty on sloping gardens is 
** the wash.” As this has been written 
about in works on tea, I cannot do 


better than quote from one of them which 
sets out the case clearly : 

“ The first idea prevailing about tea 
was thik it should be planted on slopes. 
It was thought, and truly, that the plant 
was impatient of stagnant water, and so 
it is, but it is not necessary to plant it on 
slopes in consequonce. Pictures of Chinese, 
suspended by chains, (inasmuch as the 
locality could not be otherwise reached) 
picking tea ofif bushes growing in the 
crevices of rocks somewhat helped this 
notion ; and when stated, as it was, that 
the tea produced in such places was the 
finest, and commanded the highest price, 
intending plaiiter.s in India went crazy in 
their search f<»r impracticable steeps I much 
of the failure in tea has arisen from this 
fact, for a great part of many, — the whole 
of somej gardens — has been planted on 
land so steep tlmt the tea can never last 
or thiive on it. This is especially the 
case in Darjeeling. 

Sloping laud is objectionable in the 
following respects ; — It cannot be highly 
cultivated in any way, ( I hold tea will 
only pay with high cultivation), for high 
cultivation consists in frequent digging, to 
keep the soil open, and get rid of weeds, 
and liberal manuring. If such soil is dug 
in yie rainy season, it is washed down to 
the foot of the hill, and if manure is 
applied at any time of the year, it ex- 
periences the same fate when the rains come, 
As it cannot be dug, weeds necessarily 
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ttirtf«» and diiikiaish the yield by ehokinir 
the plaote. 

The ehotce is therefore of two evils — 
flow cultivation and weeds/ or * hiKb 
oolUvatioD which bares the roots of the 
plants in a twelve munth.’ Of the two, 
the first mu9i be chosen, for if the latter 
were pursued, the plants, getting gradually 
more and more denuded of soil, would 
simply topple over in two or three years. 
But choosing the lesser evil, the mischief 
is not confined to the bad effects of low 
cultivation. Dig the land as little as yon 
will, the great force of the rains washes 
down a good deal of soil. The plants do 
not sink as the soil lowers, and the conse- 
quence is, that^ all tea-plants on slopes 
have the lower side bare of earth, and the 
roots exposed. 1 his is more and more the 
ease the steeper the slope. These exposed 
routs shrivel up ; as the sun acts on them 
the plant languishes, and yields very little 
leaf. 

Attempts are made to remedy the 
mischief by carrying earth up from below 
yearly, and placing it under the plant, but 
the expense of doing this is great, and the 
palliation is only temporary, for the same 
thing occurs again and again as each 
rainy season returns. 

** The mischief is greater on stiff than 
on sandy soils, for on the former^the earth 
is detached in great pieces and carried 
down the hill. 

A great many gardens in India, 
indeed the majority, are on slopes. A few 
in Assam, the greater number in Cachar, 
some in Chittagong, and almost all the 
Himalayan plantations. Such of these as 
are on iUep elopes will, 1 believe, never 
pay, and instead of improving yearly (as 
gol^ gardens, highly cultivated, should do 
even after th^ have arrived at full bear- 
ing) such, 1 fear, will deteriorate year by 
year. 

^ Plantations on moderate slopes need 
not fail, because of the slopes. The evils 
slight slopes entail are not great, but the 
sooner the fact is accepted that sloping 
cannot vie against fiat land fur the cuiti- 
vatioD of tea the better. 

The lines of plants on sloping ground 
neither run up and down, nor directly 
across the slope. If they run up and 
down, gutters or water-courses will form 
between^ the lines, and much additional 
earth will be washed away thereby. If 
they run right across the bill, the same 
thing vnil ooour htimem the treee in each 
Bas, af d the lower side of each plant will 
have its root laid v$iy. bare. It u on all 
slopes a choice of evils, but if the lines 
are laid diagonally across the hill, so that 


the slope alcng the /iasir. shall bo a moder- 
ate one, the evil is reduced as far as it can 
be by any arrangement of the plants. No : 
I fiirgot, there is one other thing. The 
closer the Hues to each other, and the 
closer the plants in the lines to each other, 
—in short the more thickly the ground on 
slopes is planted, the less will be the wash, 
for stems and roots retain the soil in its 
plsoe ; and the more there are, the greater 
the advantage. 

** Where slopes are steep (though, re- 
member, steep slopes are to be avoided), 
terracing may be resorted to with advan- 
tage as the washing down of the soil is 
much checked by it.*’ 

Strange, that with the extra work 
sloping land necessitates, and the smaller 
results it gives, while millions of acres of 
flat land in good tea climates were avail- 
able, so very many gardens in India are 
planted on hill sides. The idea, first 
entertained when tea in India was a new 
thing, that the tea plant would only thrive 
on sloping land, did much towards this 
mistaken result. There were other reasons 
also, for instance, the wish to be in a 
temperate Himalayan climate. But 1 am 
wandering from, my subject, which is to 
tell your readers how they cultivate tea 
on slopes in Java. 

But the Java facts pnazle me. If the 
lare^e produce is due to improved cultiva- 
tion (whether heavy and special manuring, 
the whole system, or whatever may ^ 
comprised therein) how is it that the 
Hushes are not more frequent? In other 
words, how is it that from 18 flushes they 
get nearly double as much tea as we do. 
as a rule, in India from fil^and upwards P 
Can it be due to the hedge system of plant- 
ing adopted, and the conseqaently larger 
number of planta in an acre? Four X four 
(perhaps the. most general mode in India) 
gives 2,722 plants, and 4x2 (the Java 
system) would give just double, vt«., 6,444 
bushes. I have always looked with favor 
ou the hedge system, though never bold 
enough to adopt it. There is much to be 
said for and against it, but 1 think the 
** for ” preponderates. 

As suppt>8ing the facts correct, and that 
frotp 18 flushes they get more than we do 
from say 25, notwithstanding a lighter 
system of picking, (to which lal^r the Java 
tea bears evidence), it is plain that each 
plant of their larger number, must, at each 
flush, give as much, if not more, leaf than 
the fewer plants we have to pick. Now the 
leaf- producing area of plants, 2 feet apait 
in the lines, cannot be so large as that of 
lanis 4ieet apart. In other words, each 
ush is smaller. The equal, if not larger 
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prod aoe, then, IVum eneli iudtviduAl plaut 
must be due to ite out o larger 

number of rhoots on each square foot of 
the lea&prodaoing area« and this I bold 
can only be caused by the stitnitlus the 
boeb has received from high cultivation of 
one kind or other. 

Stilh as I said, 1 am puzzled ; for high 
eultivatiou produces frequent ilushes, and 
this they tack iii Java I 

The plants are put iti 4'X 2',~four feet 
of coarse between the rows, and two feet 
between the plants. Each line is therefore 
a continuous tea hedge. In the extract 
given above it is recommended to place 
the lines ** diagonally across the bill, so 
that the slope along the lines shall be a 
moderate one/’ but they do not follow out 
this plan in Java. They run the lines 
there right across the slope of the hill, 

1 believe the diagonal plan is the better, 
but tlie maa>^ures they taJce to prevent the 
wash does away with the objection. 

Between the lines, 4 feet apart from 
centre to centre, holes are dug 2 feet long, 

1 foot wide, and Id inches deep. In the 
spaces or rows above and below, the said 
holes are opposite the sound portions. 
Every third row has the hoibs opposite 
the first ; those of the second and fourth 
likewise agree. Thus, whatever wash there 
is must be caught by the boles, if not in 
the row where it acouuiulates, in the 
second, and necessarily no injury from the 
wash can take place. The eartli taken 
out of the said holes is piled up, loose, 
between the holes. 

As an extra precaution (because with 
heavy rain the holes fill and overflow), 
catch-water «drains are dug diagonally 
across the hilT, 30 or 40 yards apart. 

Twice a year the holes are filled up, and 
new holes are made in the intervening 
spaces, so that virtually the whole of the 
soil between the tea hedges is stirred and 
opened out twice a year. The same thing 
is done where the laud is flat, or nearly 
St) ; only there, as there can be no wash, 
the catch-water drains are omitted. 

The advantages claimed for the plan are 
three-fold. First : no injury from wksh can 
take place, Inasmuch as the Soil is not washed 
down the hill and the roots of tbe 5 )lants 
thereby laid bare. SecondliH : the manure 
suppli^ is kept on or near the spot where 
it is laid, and sinking with the water into 
the holes, is brought into connection .witb« 
the roots of the bushes. Thirdly : the 
^ole of the soil, to the unusual depth of 
8 inches, being, twice a year, exposed to 
the action of the sun and air, is a most • 
efficient mode of cultivatioir,— may be 


styled, indeed, ** air manuring,** and tends 
to heavy flushes. 

The plan, as described, is followed out 
exactly as detailed by tlie largest, and on 
dit the best tea planter in Java. He has, 
in his several gardens, about 1,000 acres 
under tea ; and if ** the tree is known by 
its fruit,** the modus dperandi^ to be 
judged of by its result, we must conclude 
his system is a good one. From his 1,1)00 
acres he fhanufactures and sends to the 
liondon market, in round numbers, eight 
hundred thousand pounds of tea : ten 
maunds tea per acre ! 

As the above is fact, it is certainly worth 
the while of Indian planters, at all events, 
to test the plan on a small area, and judge* 
for themselves. 

The system is however not a new one, 
— at least to me. 1 remember years ago,, 
when 1 first went into tea in Kumaon, 
precisely the same thing was done on a 
plantation there, named, if I remember 
right, the “ Lobba Garden," owned by » 
Captain Cumberland, since dead. I bad 
a sloning garden in those da 3 ^ 8 , and 1 did 
not adopt it. Perhaps 1 was vt^rong. Any- 
how. it would be interesting to know if 
the practice has been continued at ** Lohba'* 
(I believe the garden exists still), and 
what the results have been. The produce 
per acre at Lobba 1 forget, but the teas 1 
remember were very good. 

I have never thought 10 maunds per 
acre as at all impossible. It has already, 
1 know, been done on parts of gardens 
in India, but on the whole of a large 
pirden, never yet. I hope to accomplish 
it on the gardens 1 work, as they are in 
a favourabm tea locality, but they are 
young yet. This, merely to show that 
to my mind there is nothing improbable in 
ten maunds to the acre, off even ono 
thousand acres. 

1 bear the said Java planter mannrea 
liberally also ; but that be does not be* 
lieve in chemical manures, for he holds 
tbeir effect is not lasting, but uses animal 
manure and vegetable manure, weeds, Ac., 
Ac., alone. To manure, doubtless, he 
owes a part of his success. 

They have one advantage in Java we 
have not in India. They can, and do, 
pick there all the year round, and of 
coarse to this also, in a measure, is due 
the large yield mentioned. The being 
able to do this is due of coarse to the 
Java climate,— there being no cold weather 
to 8]geak of. Still, I thought the tea plant 
required a period of rest to hybepate. 

One or two more words as to the Java 
s}^iteni in other respects.* 
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The weeds ate all palled up bj the hand, 
and throwa int4> the nearest holes, whei‘6 
they lie and rot, and are eventually 
buried when the hole is filled up* 

The tea plants are pruned and kept 
very low, never allowed to exceed 2 feet in 
height. This is, as all your readers know* 
considerably less iit height than we allow 
the bashes to attain in India. 

Every 40 days they pick what they 
call a Big Flush,** but even then they only 
take the bud and the two leaves below it. 
Twenty days after each big flush they 
take what they designate a “ Small Flush,’* 
aud at this time they only pick the top 
leaves of any shoots which, from their 
small size, had escaped when the big flush 
was taken. 

Thus, in the year, 9 large and 9 small 
flushes are picked — 18 flushes in all. 

Like the Indian planter, his Java 
brother calculates four pounds of green 
leaf make one pound of tea. 

This finishes my description, but I will 
add a few words as to the peculiarities 
and merits of the systems set out above. 

Why is the liquor of all Java teas 
undeniably weak ? I cannot fully answer 
this query. It may be due to faulty 


manufacture (though they certainly excel 
wonderfully ill “make**) ; or, it may he 
due to the fact that the trees are picked 
all the year rouud<-*aud get na« restiug 
period. 

In India, mforcinff tea climates, I have 
known 28 to 30 flushes per annum, against 
the Java 18. In India we geuerallv 
take more than the bud and two leaves/* 
and anyhow we take at Ipast this every 
flush. So much would argue a smaller 
produce per acre than is usual in India, 
and the one fact which would argue a 
larger, vis., that they pick the whole year, 
is neutralised when we consider the total 
number of flushes, — in their case 18 in 12 
months ; in ours, above 25 in 9 months ! 

To what then is their large produce 
due ? I cannot doubt, — I never did 
doubt, — that even on flat land the hole 
cultivation system, ns described, must be 
very etiiclent, and tend to large produce. 
The question is, how far labour for it 
would be available for us in India ; and, 
secondly, how far the increased produce 
would pay for the increased cost of labour ? 
It is a thing to be, tried : by doing so, we 
shall arrivq at trustworthy couclusioiis. 
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The Hedg 

BY E 

In no work on tea that I have seen 
is discussed the advisability of “Tea 
Hedges,” — that is, of tea planted 2 
feet apart in the lines,— which system 
is followed out in Java. 

The following is an extract, however, 
which refers more or less to it. 1 quite 
agree with the opinions here expressed : 

“Four feet is, I think, the best 
distance between the lines.* 

*Tt gives space enough for air to 
cultivate, and to pass along, even when 
the trees are full grown. 

“ Where manure is obtainable, aud 
the soil can be kept up to a rich state 
by yearly applications, a garden can 
scarcely be planted too close. 

“ Isee no objection to trees touching 
each other in the lines, and advise 
therefore 3 or 3^ feet there, — the 
former where the soil can be periodi- 
cally manured. 

“ On considerable slopes, to pre- 
vent the wash of soil, the plants should 
be placea as close as possible, — say *3^ , 


E System. 

M. 

between, and 2 feet in, the lines, 

“ A closely planted garden will grow 
les.s weeds tliau a widely planted one, and 
will consequently be cheaper to work. 

“ As the expenditure on a garden 
is in direct proportion to the area, 
and the yield in direct proportion to 
the number of plants, (always sup- 
posing there is power enough in the 
soil to support them), it follows that 
a closely planted garden mmt be very 
much more profitable than the reverse.” 

I have often in India discussed the 
subject of “ Hedge Planting’* (that is 
of plants placed so close together iir 
the lives that they will form a conti- 
nuous hedgq, like a quickset hedge) 
with, other planters. All such discus- 
sions have been theoretical, for on no 
plantations in India have 1 seen the 
plan carried out. I have always been 
» in favor of the system, though 1 admit 
I have never been bold enough to 
reduce it to practice. But after tak- 
ing into consideration the figures as to 


* I think 4^ feet on flat laud. — £. M. 
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prodirce in Java, 1 think it very ueces- 
sa^ to go into the point fully. 

The objections against the plan ad* 
vanced by its opponents are : (1), that 
bushes BO close together in the lines 
(say 2 feet apart) have not room to 
develop^ and consequently cannot give 
as much leaf as plants further apart; 
(2), that the tea shrub requires sun 
and air, and that, placed thus close 
to each other, tliey only get this on 
two sides; (3), that the roots run into 
each other, and occupy the same soil, 
and thus each individual plant only 
receives a moiety of the nourishment 
it is entitled to ; (4), that the leaf- 
picking area of eaph bush is dimi- 
nished, for, joining each other as they 
do, only two sides and the top are 
available. I know of no objections, 
besides these, which can be advanced 
against the system. 

Were the object to produce the 
largest quantity of leftf per pla7\jt, the 
above objections would all Ifo sound, 
and fatal to the system under dis- 
cussion But it is not so. The result 
sought is the largest quantity of leaf 
obtainable if per any given area^ say 
per acre : so let us see, now, if what 
is set out above is really a hindrance 
to this. 

Objection 1. — Admitted that plants 
thus close cannot develop as well as they 
would if further apart. But the smaller 
plants, on any given area, may^ never- 
theless, give more leaf for that area. 

Objections 2 and 3. — Same may be 
said in reply to these. The buslles 
toill be smaller, but the leaf per area 
may be more. 

Objection 4. — I incline to the belief 
that, as the plant is prevented sending 
out new shoots on two sides, it will 
give birth on the other two side^ and 
top (available) to all the new shoots 
the constitution of the bush inclines 
it to produce. In other words, the 
shoots which would otherwise have 
been developed on the four sides and 
the top, will in this case be nil 
produced on the top and two sides. 
Further, in answer to the objection 
that the leaf-producing area is smaller, 
I admit of course it is bo per plants 
but the continuous walHike two sides, 


and the continuous table-like top, 
produced by the Hedge System, would 
give, I think, a really larger leaf- 
producing surface per acre. 

That each plant, owing to its proxi- 
mity to others, cannot be cultivated 
all round ; that is, thilt the soil cannot 
be opened out and stirred all round, 
is anothef argument against the plan 
of' Hedge Planting. It is, however, 
only partially true. Though the soil 
cannot be dug between the plants in 
the lines, it can be more or less stirred 
with weeding hand-forks, while the 
absence of weeds between the plants in 
the lines, due to the complete shade, 
makes cultivation less necessary. 

I also believe that in the Hedge 
System, the larger number of roots 
and rootlets would be thrown out by 
each plant on the two free s*ide8,*and 
consequently the nourishment vrould 
principally be drawn from the soil, 
which could be thoroughly cultivated. 

All the above pros aud cons apply 
both to flat and sloping land, but in 
the latter the resistance the bushes, 
thus closely planted, give to “the 
wash” is an extra advantage. 

I know of nothing else that can be 
said either for or against the system. 
After what I have heard from Java, 
1 purpose planting the tea in hedges on 
part of two gardens I am now making, 
and I advise other beginners to do the 
same. Whether “the whole system” 
as pursued iu Java, should be adopted 
with the hedge plan, is a question which 
stands on its own merits. 

I HAVE tried the system of “ Hedge 
Planting” and will give you the results of 
iny experience. 

Ill 1873, I put out seedlings 9 months 
old at 4x2, that is 4 feet between the 
lines and 2 feet between each tree or 
seedling as it was then. 

The land had been previously planted 
with coffee, but this turning out a failure^ 
it was decided to uproot it and lay out tea. 

The soil being ratlier poor, 1 trenched 
it to the depth of 18 inches across the 
slope, which is moderate ; and nq^ having 
any knimal manure available, I ^lled up 
my trenches with green jungle leaves, and 
*thq^i proceeded to “ bole’* for planting out. 
The lines of holes were parallel to the 
treDcbes, and being only 2 feet apart were 
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cousequeiitij stnaUer than are uattally made 
for Ax A 

Tbe whole soil was thas woU stirred on 
every part, and I laid out my plot very 
eueoeeafully in July 1873. 

Nothing could have come on better 
durinjr 187A 76. 76 and 77, and in 1878 I 
tipped them at the end of the season. 
They were then about 3 feet high, and 
last cold season were given a top-pruning 
only. This year we had a drought lasting 
till May 20th, and no plants suffered 
so severely as the Ax 2— -in fact I thought 
they were done for. The whole plot was 
a mass of reddish browu coloured leaves, 
and any one seeing them would have 
coosidered them dead. 

They did not recover till the end of 
July, and about 16 per cent vacancies 
are the results. They only gave five 
flushes from August to end of this season, 
and on the whole 1 am rather disgusted 
with., my •experiment Other plots 4X4 
of the same age did not suffer one quarter 
so much as the 4x2. 

The worst of it is that my experience 
baa shown me it is no use trying to fill 
np the vacancies^ as a seedling of 9 
uionths or 18 months will stand no chance 
among the remaining lot, and the plot 
will always be an eysore, with the great 
gaps iu the hedges. Now, why did the 
plot in question suffer so severely in 
comparisou with other plots of AxAP 
All had the same treatment as regards 
cultivation. Of course with 4x2 you 
can only hoe between the lines and hand' 
weed between the trees, all weeds being 
placed on the lines and dug in. 

1 ^uite agree^ with tbe Java planters 
running their lines arrotts tbe slope of 
the hill, and their measures for prevent- 
ing wash seem all that can be desired. 
Next season I shall keep an account of the 
flushes off the 4x2, and I will also take 
swples of the tea for testing as regards 
liquor, and compare with samples from 4x4. 

I need hardly say that from what I 
haVe written I do not approve of 4x2 
for thie dUirM, I am not prepared to 
say that it won’t succeed in other Indian 
tea dfetricts, but I certainly don’t afivise 
any one here to try it. 

1 believe 4x4 and 4x3 are the best 
distances apart for. Hjbrids, and 3x3 
for the China class. I may add that 1 
prefer SL.slig&t slope to perfectly flat land, 
and provjd^ the former is not too steep, 
it can he coltivated as highly as^ flat 
land, without any lose of soil whatever. ^ 
All slopes” are terraced, ^ 

CHoia Nactpom. A. HL T. 


Youb licindoii Correspondent ** B, M/* 
is desirous of knowing what the result 
has been of the Hedge System of 
plainting the tea bushes as followed by 
the late Capt Cumberlaud at Siikote. I 
am not aware that Oapt. C. planted more 
than 6 acres or so on that system, and this 
was done on a very gentle slope, where 
tlie wash was more great ; while on the 
steep hill sides, where the bushes were 
planted on the A feet apart system, almost 
ail the good surface soil, consisting of a 
rich vegetable mould, has been swept away. 
This I know from personal knowledge. 
Your correspondent “ B. M.” evidently 
forgets that he inaugurated tbe Hedge 
System of planting tea in Kumaon. At 
least 1 know I learnt it from him in years 
gone by; and all tbe tea 1 planted out 
subsequently, about 16 acres, was planted 
on that system. Tbe rows run right across 
the hill slope, and tbe bushes form a. 
continuous hedge. Between the rows, 
which are four feet apart, I run the com- 
mon hill plough some 3 or 4 times during 
tbe rains : this serves to keep the weeds 
down, a»d moreover to prevent any great 
amount of ‘wash,— in fact. I may say there 
is no wash. 1 also find that tbe bushes 
flush as often, and give as much leaf, aa 
bushes planted on the 4 feet apart system. 

i myself have succeeded in obtaining 
last year a yield of 520lb8. of teaoffjjtbs 
of an acre, and that too without any 
extraordinary amount of manuring or 
cultivation. 


I HAVB read the letter by ‘‘ B. M.’* on the 
Hedge System,” and I now*give him my 
experience in this matter. 

In July 1876 1 planted out 2 acres 
gently sloping land (previously under grain 
crops --AeafAen system) in the following 
niauner 
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The circles represent the bushes arriired 
nt 2 feet diameter, which is the avere^^e 
that bushes in this valley may be consider- 
ed to attain. In some instances they grow 
to a much larger size, but I think I may 
safely any that the general run were, on 
nearly all the plantations I visited, in 
1875-7dt far under the size 1 made allow- 
ance for. 

From the diagram you will see that the 
area of land allotted for each bush is 5 
square feet, viz ^ half the intermediate 
open space for 1*268 ft.s=0‘634 ft. + 10 ft. 
+ half perp. of equilateral triangle 0*866 
ft.as2^ ft. X2* diam. of busht=5 supl. feet, 
or 8,712 hushes to the acre. 

In 1879 the plot so planted yielded 
l,898lbs. leaf of 3 leaves and point pluck- 
ed for green teas, or per acre 9191bs. leaf 
:ss2371b8. teas. 

Another plot, about a mile nearer the 
mountains and in a better locality, planted 
3'x4' in the same year, shows l*611bs, 
similar leaf, or 265lbs. per acre. 

Bach of the above plots received the 
same number of hoeingi^ the same style of 
pruning, and the same quantity , of Inauare 
per acre, so that the hedge-row bushes 
had only 2 seers each of manure, while 
the other had 5 seers each. This difference 
of treatment I could not avoid, though my 
intent was to have issued manure equally 
per hush. 

The 3' +4' plot had another advantage — 
it was virgin soil, and this, added to the 
greater quantity of manure, creates ** ele- 
ments of discord** in comparison of results. 

I shall try to equalise as far as practi- 
cable the conf^tions for next year*s com- 
parisons by applying such quantity of 
manure to the ** hedge-row'* as shall make 
its allowance during the two years equal to 
that of 3' -1-4' plot for the same period. 

Up to the present, from the above, I can 
only infer that the yield per acre would 
have been the same in quantity had similar 
conditions of soil and manuring belonged 
to both. 


With reference to Hedge Planting » If 
your eorrespondent plants “ China, ^* by all 
means let him adopt the Hedge System ; 
it answers admirably. 

If Hybrid is to be planted, let him be 
cautious, and give his mature plants 
sufficient room to grow freely,-— say at least 
X 4 feet. 

If Indigenous is to be planted, 1 advise 
him strongly not to waste bis seedlings by 
planting them less than 6x6 feet, or he 
will assuredly be a loser in the end. 

Watson’s theory is doubtless the best, 
i.e., cover your ground with plants, but 
let them be well developed, — not stunted 
close planting. 

Such is the experience of one who is 
planting on his own account after an 
eighteen years* apprenticeship in tea. 

Will any of your experienced or statist], 
cal readers subscribe their information, 
backed by experience and facts fnt)t theory), 
on the following subject, ».e., line planting^ 
Say 6X3. Wbat direction should the 
main lines take from due East to West, or 
N. to S., N. E. to S. W., or N. W. to S. Jl. 
The information wanted to be elicited, 
which will ensure the best ventilation and 
action of sun and air, results will naturally 
follow. 

I am au old planter, but not satisfied on 
the point. In the one case there would 
be a longitudinal sun throughout the lines 
E. to W. all day, the south side of ths 
lines obtaining the greatest warmth and 
benefit. On the other plan, N. to S., each 
side is exposed alternately daily to the 
sun's action ; but do the rays penetrate 
sufficiently to the lower parts stand roots P 
** I fear not, nor is the soil exposed to its 
chemical action through warmth.” 

Would either of the other alternative* 
be better P I incline to the opinion that 
from due E. to W. is best. Reliable infor- 
mation on the point would be generally 
useful. 


Terracing. 


Thbbb is now-a-daya a* great deal 
ftaid in favor of terracing tea gardtens. 
As this is a very expensive item in 
cultivation, and the idea is, compara- 
tively speaking, so new, that the 
results, good or bad, are not generally 
known, I trust a few practical remarks, 
resulting from experience^ will not be 
out of place. Let us first take round 
or flat terracing ; this I have done 
previous to planting the land, making 
the terraces on an average 3 feet wide. 


Adjoining this piece of land another 
portion, having the same slope, was 
planted at the same time, and not 
terraced ; the result was, that at the 
end of the first year the plants on the 
unterraced portion were at least half 
again as large as those on the terraced 
portion ; the same amount ofcultiva- 
•tion was given to both places, only 
that in that terraced the edges of the 
terraces were not hoed during the 
rains, and allowed t(/ get hard in 
• 18 
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order Jo preserve the form of the 
terraces. In the cold vreather the 
plants were all pruned to the same 
height from the ground, and again the 
same amount of cultivation given in 
the second year : the result at end of 
second year was, that there appeared 
at least a year’s difference in the ages 
of the plants, the unterraced portion 
having strong healthy looking bushes 
and quite double the size of those 
terraced. The third year also showed 
a far greater and still further improve- 
ment on the unterraced portion. Now 
what is the reason of this ? 

Again on an old part of the garden, 
say 15 or 16 years old, which formerly 
used to give a good average yield of 
leaf, terracing was adopted : the result 
was,^ that, the bushes deteriorated, and 
did not give near the quantity of leaf 
they used to with the old sort of 
cultivation, viz., deep hoeing, but at 
the same time only weeding the very 
steep portions ; hoeing was carried on 
these terraces also, and only the edges 
of the terraces left unhoed. The only 
reason I can attribute to this is, that 
the ends of the lateral roots never 
receive any cultivation on the upper 
and lower sides when a wall of hard 
soil is left to remain, and on the lower 
side instead of the roots (laterals) 
being able to extend further (owing 
to the cutting of the terrace together 
with the bard soil left), they are thus 
forced to take another direction, and 
the health of the plant is injured by 
their doing so. 

What I mention above, viz., the 
diminished yield, I have by terracing 
not only seen proved in one place but 
on many over parts of the same 
garden ; also in other terraced gardens 
1 have observed that the sides of 
teelahs rarely contain as good plants 
as you see on the flats, whereas on 
unterraced gardens, let them be old or 
young, I have often noticed the teelah 
portions in every respect equal to, and , 
in some cases even better than, the 
flats or table lands. « 

As 1 am sure terracing is a greaj 
deal founded on theory, 1 would, be 
glad if any one could show me from 
experience and results bow * benefit 


from terracing a garden is to be 
derived. 

Probably some will say that the 
earth is kept on the teelah by so doing, 
and that benefit to the plant must be 
had from that earth ; but where is the 
benefit, and what is the use of having 
the earth on the teelah if you get no 
good from it ? It would be far better 
perhaps to hoe that same earth in and 
mix it well with other soil on the 
teelah, together with what grass and 
small jungle will grow more regularly 
on an unterraced garden, and thus 
always be forming new soil. True, 
you see many old worn-out gardens 
where bushes are standing on pinna- 
cles of their own, the earth being 
washed away from all round them ; 
but this would not have occurred had 
a little jungle (grass) been allowed to 
grow on these teelahs : it would have 
as effectually [^topped th6 wash of 
earth s?s t^he bush itself stopped it. 

Again, as a reason for the short 
yield of terraced teelah compared 
with those unterraced, it may be 
necessary for good drainage on a 
teelah as well as on a flat : now wo 
make our terraces so that the water 
cannot run off, especially when we 
make the honeycomb terrace or pit 
terrace, which is a regular receptacle 
for water, and I have noticed the same 
yellowish appearance of ^^e . leaves on 
terraced teelahs as I have on wet flats, 
resulting from stagnant water, 

Sylhet. 


This expensive, highly ornamental, 
theoretical, but not practical sort of 
cultivation is now carried on on new 
gardens to a large extent. In the 
tea district of Sjlhet the honeycomb 
terrace iv chiefly adopted, and this, of 
the^ two sorts of terracing, ia the 
most ruinous to a young garden. 

In this sort a long pit is dug be> 
tween the lines, the pit extendifig 
across the slope of the teelah, and 
when the face of a teelah is terraced 
it has something the appearance of a 
honeycomb ; these pits are suffered 
to stop the wash or rush of water 
down the face of the teelahs in the 
rains, and thus saye the soil from 
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being carried down with it, and they 
are generally made on teelahs with 
sandy soil. 

Now, by making this sort of terrace 
on a sandy teelah especially, the earth 
and soil are taken away from either 
side (upper and lower) of the plant, 
and it is left growing on a bund as 
it were, with nowhere for its side 
roots to extend ; in the hot sunny 
weather the roots of the plants suffer 
from drought. If we loosen the soil 
about the plant on the bund (between 
the two pits where the plant is,) the 
sides of the pits being steep, the 
probability will be that nearly all the 
earth will tumble into the pit, so that 
the only cultivation we can give to 
a teelah thus terraced, is to again 
throw up on the bund whatever soil 
has been washed off it into the pits 
by the rain : this is really no cultiva- 
tion at all, and the plant suffers more 
on a teelah of this ^rt than it will 
on a flat where it never seetf a hoeing, 
as on the flat the roots are kept cooler 
and allowed to spread ; on the ter- 
races they can’t, and are parched. 
At other times, during heavy rains, 
the water lies in these pits and thus 
again injures the plant, round which 
we know if the water lies on a flat it 
will prove detrimental. 

On the round terracing also, though 
not so inju?5jou8 as the pit terracing, 
we cannot give proper cultivation, 
and weeds and sungrass are apt to 
get in on the edges, which are not 
hoed so as to preserve the terraces ; 
then weeds (sungrass) spreads so 
quickly that in one year it will, if not 
rooted out, increase hundredfold or 
more, and where only a few weeds 
were at the commencing you will pro- 
bably find the greater portion of your 
teelah covered with it in a year or so — 
thus impoverishing the plant wHh its 
roots and stopping your plucking con- 
siderably, so shutting omt light and 
air from the plant. 

This sungrass may not appear ad 
first for a year or so, but eventually 
you may be certain it will appear, and 
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we have then, in order to get rid of 
it, to cut down our terraces and 
extract all the roots to kill it. And 
this operation has to be done twice 
or three times in the year to fully 
eradicate it ; we have then again to 
prepare terraces if we want the 
teelah to look ornamental. I there- 
fore maiiftain that by hoeing a teelah, 
say three times in the year, and allow- 
ing a little grass to grow between 
each hoeing, very little if any soil is 
lost. The teelah should be hoed 
across the slope, and hoed in the cold 
weather, say February, in the middle 
of the season, and again at the end 
of the season, and the bushes will be 
found to thrive and give a far larger 
yield per acre ; the grass being hoed 
in with the prunings acts as manure 
and renews the soil. In*the*first 
place the bushes should be planted 
close, say 3' x 3' or 3' x 2^'. 

Oil very steep places a careful 
hoeing can be given once or twice in 
the year, but not oftener ; bamboos, 
ehara^ if procurable, may be laid across 
the teelah behind the stems of plants, 
and this with the weeds placed 
against them forms a very good wall 
to any earth being washed down, and 
should cost hardly anything. 

At next year’s hoeing we can put 
others down in different places, and so 
be able to hoe where the ekara or 
bamboos were previously, as well as 
where we now place them, and no 
soil is lost nor does the plant suffer 
from weeds under cultivation, drought, 
or too much moisture. 

On old gardens we generally see 
the bushes standing on pinnacles, 
especially on sandy soil gardens, but 
not very often in stony or other good 
alluvial soils, notwithstanding the 16 
to 20 years they have been planted. 

The pit terracing partially does in 
one year what it has taken 20 to do 
naturally by the rain, as by making 
these pits we place the plant in a 
bund, and deprive it of its proper 
qujjntity of soil or manure. ^ 
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PART II.— CULTIVATION. 

On the Effects of Cultivation. 

By C. E. M. Russell, m,r.a.c. 

Amoitg the means at our disposal eye, in the improvement in the appear- 
for improving both the luechnnical ance and yield of the crop which they 
and chemical aspects of the soil, the effect. By the loosening and opening 
one which is at once most ^generally of the substance of the soil tlie atmos* 
hnown and most ancient, is that of phere has free access to a considerable 
Simple Cultivation^ or the breaking up portion, acting as a reservoir of plant- 
aud exposure to the atmosphere of food : by the inversion of ns much 
that portion lying immediately below earth as a double stroke of the hoe 
the surface. This, however effected, can compass, the under portion is 
whether by the plough of the English placed uppermost, principally, when 
farmer, the spade of the gardener, or in moderately tenacious soil, in the 
the hoe of the tea planter, is univer- shape of large clods, and the action 
sally recognized as an essential opera- of the atmosphere upon the exposed 
tioii ; and if we investigate the results portions is to crumble them down 
of this simple cultivation, we shall into a state of fine division ; or “ fine 
see that they may be divided into two filth,” as such a condition is termed 
great classes, the mechanical and by the English farmer. Upon this 
the chemical. mechanical condition of openness and 

Tiie former of these, viz., the fine filth, many*^ important chemical 
mechanical, deals with the comparn- changes dbpend. The finer the state 
live size of the fragments or ultimate of division in which exist the particles 
particles of which the soil is com- which compose the soil, the greater 
posed ; while to the latter, viz., the the absorptive powers of the latter, 
chemical, relate those important both as regards the manurial ga^s 
changes in the quantity and compara- brought down in a state of solution 
tive solubility of the mineral matter in the rain, and the carbonic acid gas 
contained, — whether useful as plant- as it is vulgarly, but erroneously, 
food, or prejudicial as injurious to termed, i.e., the carbon dioxide gene- 
vegetable life, rated by the decay of vegetable matter 

The great agencies of nature to within the soil. Now tl^is decay of 
which these results are due, are ever vegetable matter and consequent 
going on in some degree, so as to evolution of carbon dioxide cannot 
benefit us, whether we will or no ; take place in exclusion to the oxygeu 
but by cultivation we can facilitate which forms so large a proportion of 
and intensify their action, and so gain the mixture of gases which we call 
from them to the fullest extent the the atmosphere. Although plants 
blessings which they are able to feed largely upon this carbon dioxide^ 
confer upon the intelligent agricultur- from the atmosphere, which they 
ist. Take, for example, the case of absorb by the stomata or mouths 
ordinary deep-hoemg as pursued at distributed over the surfaces of their 
least once or twice in the years on all leaves, it is as yet uncertain whether 
tea gardens, and consider what hap- they do, or do not, absorb it in solu- 

E ens, and what great revolutions are tion by their roots ; but this point is 
rought about by this simple and comparatively^ unimportant in speak--' 
ordinary operation; Primarily, the ing of the action and use of this gas 
soil, to the depth of some inches, is fn the substance of the soil, as it has 
inverted, A and by this inversion fhe a separate and very important influ- 
weeds a^’e destroyed ; this is jthe ence as a preparer of plant-food, inas- - 
simple and evident result ; but let us ^much as, when in solution, it has a 
enquire more closely into the otherd, very useful solvent action upon the 
some of which are only visible tp the mineral constituents which are re- 
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quirod by the plant for the formation 
of its structure. The finer the state 
of division of its component particles, 
the more water can be held, by the 
soil — not in a harmful Btap;nant form, 
but as what is termed water of t>ege- 
iafiorij that is to say, the water en* 
tangl^ between the particles, the 
water upon which the plant is depen- 
dent in a drought, and of which no 
soils, however apparently dry, are 
ever entirely devoid. 

Tlie oxygen of the atmosphere has 
also an important influence in render- 
ing certain useful mineral salts which 
are insoluble, and therefore incapable 
of absorption by the roots of plants 
when in their lower oxides, soluble by 
further oxidation ; and of rendering 
certain poisonous salts of iron, very 
soluble in their lower oxides, insolu- 
ble by further oxidation, and it has 
thus a double action as a preparer of 
plant-food on the one fland, and .as an 
annihilator of substances prejudicial 
to plant-existence on the other. 
Furtlier, its influence is to purify and 
sweeten soils rendered sour by the 
presence of the various acids of vege- 
table decay, and to destroy mildew 
and moulds. 

Drainage^ though but very little 
understood by planters, is a very 
important operation in the cultivation 
of tea. TiV^^Sh the lamentable 
ignorance upon this subject which is 
displayed by some of the planters on 
the nearly dead flats of Assam, I 
have seen parts of a garden where 
tea, though repeatedly planted, would 
not, and indeed could not, grow. I 
have noticed stunted bushes, with 
their bark perfectly covered with 
lichen, which, though itself no cause 
of disease, is a sure sign that the ’ soil 
is cold through the presence of a 
superfluity of moisture, and that, tt3 a 
result of this, the vital juices of the 
plants have been ciiilled and caused 
to stagnate, the bark has thus become 
diseased, and in its diseased condition 
has afi^orded a suitable resting place 
to the lichen. 

In Sylhet, drainage becomes a very 
simple matter; indeed most of the 
country appears to enjoy a perfect 


natural drainage,-— at least as far as 
many planters appear to Understand 
its action. The real fact, however, is, 
that the sole use of artificial drainage 
lies in the removal of stagnant water 
from land visihlg suflering from a 
water-logged condition, and most, if 
not all, soils may be vastly improved 
by a judfcious system of drainage, 
varying in its best methods of perfor- 
mance with the characters and several 
combinations of country, soil, and 
subsoil. 

The effects of drainage may thus be 
briefly summed up : Firstly ^ soil, 
which from its surplus moisture was 
sour and unapproachable by the 
atmosphere, becomes sweetened by 
the access of air, and admits of the 
chemical operations above-mentioned 
under the head of simple cultivaiihn ; 
secondly y the removal of the surplus 
moisture, which by evaporation kept 
the internal temperature down to a 
very low degree, causes a much higher 
temperature to succeed the previous 
cold condition of the soil ; and, thirdly^ 
where an excess of soluble salts in the 
soil gives rise to an incrustation upon 
the surface by evaporation of the 
stagnant water holding them in solu- 
tion and bringing them with it by its 
continual flow upwards through capil- 
larity, the removal of such stagnant 
water from below entirely prevents a 
recurrence of this condition, while the^ 
drain remains in working order. 

In commencing to drain, therefore, 
the first points which should occupy 
our consideration are, the level of the 
nearest river, bheel or rice land, in 
the cold weather ; and also in the 
highest floods. The next object is a 
suitable outfall, from whence the 
system should be commenced, begin- 
ning with the main drains, and pro- 
ceeding after their completion with 
the arterial. A little more attentioir 
to this most important operation 
would soon prove its inestimable value 
•to the tea planter. 

Li%ing is another of tlie methods 
at our disposal for the improvement 
iff the soil ; and, although in many 
distHcts the cost which has to be 
incurred precludes the possibility of 
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its profitable use by the planter, yet, 
in others, it most certainly would 
amply repay the necessary outlay. I 
have as yet heard of its employment 
upon but one garden (or rather one 
management) in this district, and the 
results of its application appear to 
have been eminently satisfactory. 
This operation is one wlfich holds a 
secure position in British Agriculture 
at the present day, and is recognized 
as indispensable in the ordinary cburse 
of cultivation. 

Upon newly-reclaimed lands in 
England, before any crop is sown 
Ime is applied : its action is manifold ; 
it is itself a direct plant-food ; it 
assists oxygenation; and hence, when 
in access t6 the atmosphere, hastens 
the deca^ of vegetable tissues, besides 
neiftralizing the pernicious acids of 
vegetable decay, of which humic acid 
is the one most commonly known. 
Another action, which is due to its 
power of oxygenation, is the liberation 
of insoluble mineral matter, which is, 
so to speak, locked up out of the 
lant’s reach. Mechanically, lime 
eing intermediate in texture between 
sand and clay, is capable of improving 
either extreme ; and it is found in 
practice that its application can rid 
the soil of insects injurious to crops. 
Upon the great reclamation of an 
enormous tract of moorland in bis 
coufity, the Duke of Sutherland was, 
when I visited the operation in July 
1875, employing lime to the amount 
of tons upon every acre brought 
under the plough. 

The soil of which I speak, however, 
was organic or peaty, and it is pro- 
bable that a smaller amount vvould 
suffice. The one objection which can 
be urged against lime is its power 
of liberating ammonia. This, however, 
is not a serious one, as the amount of 
ammonia in the soil is not, as a rule, 
very appreciable, and the counter- 
balancing advantages of its use are 
very important. In use, the lime- ^ 
stoue should be burned upon, the 
garden* and applied to the laud in the 
state of its greatest activity, viz., iir 
its caustic condition as quick-lilne. 
It should then be hoed in ^hen it 


will rapidly absorb moisture from the 
air and become slaked. In this change 
of its condition its volume will be 
increased, and the result will be to 
cause the top-soil to assume a more 
open condition, and thus to assist in 
its aeration. 

One more point which should be 
referred to, but which cannot be called 
an effect of cultivation, as it is in fact 
nothing but a result of gross mis- 
management, is the unnatural absence 
in tlie soil of organic matter caused 
by the removal of grass, etc., if it 
has been allowed to attain a height 
sufficient to render it of use in 
building, littering-cattle, etc., from a 
cultivated portion, which, from some 
labour difficulty, has been insufficiently 
cultivated ; and through the removal 
of the prunings of the tea-bushes by 
the coolies for use as fuel. This is 
an entirely unnatural condition, and 
is only visible (fa an old garden which 
has beefi badly managed. Tbe real 
effect of cultivation, provided the crop 
raised is a heavy one, and is not all 
removed from the soil, is to increase 
rather than to diminish the amount 
present when cultivation was com- 
menced ; but of course the increase 
in the case of such a crop as tea 
cannot be so great as that in the case 
of land in jungle, and we should 
consequently be particj^larly careful 
in providing against the necessity of 
the removal of any organic matter 
whatsoever beyond our actual crops 
from the cultivated portion of our 
land. In practice the application as 
manure of vegetable mould from 
bamboo, and other jungles, has been 
attended with the greatest success. 
For the above reasons it is, when 
practicable, far preferable, to avoid 
burning Vegetable matter, and simply 
to leave it to decompose in the soil, 
and to yield the rich mould which is< 
so useful an agent in tbe absorption 
of moisture and the lightening of the 
soil. Further, by the burning of 
vegetable matter, the volatile portion 
escapes and is lost, and the ash alone 
remains : the nitrogenous compounds, 
instead of returning to tbe soil whence 
they were derived, are rendered useless, 
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and return to the atmosphere from 
which they primarily came to enrich 
the soil. 

The colour of the soil greatly affects 
lits relative heat-absorbing ppwer— the 
-darker the colour the higher its 
temperature; vegetable mould is very 
dark in colour, and consequently will 
•raise the temperature of a soil which 


is itself of a lighter colour. 

Prom all of the above considerations, 
it will appear that the benefit to the 
soil mechanioallt/ of the internal decay 
of organic matter is one which Cannot 
be over-estimated ; and, if we admit 
this, we shall, I think, do all in our 
ower to , ^encourage a condition so 
ighly favourable to ourselves. 


Hoeing. 


Tite practical effect of hoeing a gar- 
den monthly is to keep it clean and to 
force the tea bushes to tlirow out 
flushes. If any one could inform us, 
planters, how the stirring up of the 
soil acts on the growth of the plants, 
we might take an intelligent interest 
in the cultivation of the ground. As 
the habit of the China bush is small 
and shrubby, the rootq must feed near 
the surface, and be greatly^ affected 
by the weather ; they grow in accord- 
ance with the growth of the plant 
above ground, and cannot descend 
far, because of the necessary pruning. 
“When manure is applied in the usual 
manner, the roots must be still more 
drawn towards the surface, to feed on 
the manure. 

When there is labour enough on a 
garden, it i| usual to hoe it once a 
month with 4ieavy hoes, which must 
inevitably slice off the surface roots. 
Will some one favor us with their 
opinions as to the raiiojiale of culti- 
vation, and say why the ground should 
not be stirred up by pick-axes or 
forks, which would not do so much 
injury to the roots of the plants as 
hoes do ; and whether it is better to 
have a well-stirred up garden^ with 
a slight coating of grass without wash, 
as is the case when th*e garden is 
forked over, than to have a clean, 
hoed, garden baked by an Indian sun, 
after the surface has been smoothed 
by the rain and wash ? And does ^ 
deep cultivation, say 9 inches, for the 
sake of allowing the moisture to 
descend, compensate for disturbing 
the roots when the bushes are grow- 
ing? If the garden is lightly forked 
over in the rains, would it be neces- 


sary to turn up the under-soil in the 
cold weather ? 

Red Spiders attack clean and weedy 
gardens, seedlings and mature plants, 
indiscriminately, and more particular- 
ly after a drought or a continuance 
of cold wet weather, when the bushes 
are feeble ; they also appear to attack 
early pruned and early plucked bushes 
first. The manager of a large 
garden near me arrests the progress 
of the spider by splashing the bushes 
well with liquid blue clay or mud, 
thus imprisoning the spiders for a 
time ; and if the weather becomes 
favorable, the plants may recover 
their vigour and escape further attacks 
of the spider during the season. He 
is also of opinion that the mud or clay 
acts as a manure. 

For the prevention of spiders on 
old gardens, the salt and substance 
that we have been extracting from the 
soil for the last dozen years, must 
surely be returned to the ground by 
a chemical manure. Cow-dung is so 
scarce as to be only available to renew 
some of the worst parts, or for some 
of the show parts of the garden: it is 
said that the cattle manure does not 
satisfy the requirements of the tea 
plant. Oil-cake, which can be had 
in abundance, has got into disrepute 
in some cases, because, being a 
stimulating manure, it requires to he 
applied annually if once begun ; it ia 
said to increase the yield by about a 
maund per acre, at a small cost, 
but Mf discontinued, the dividends 
^decrease. * 

, Dash. 

Wii*H reference to “Dash’s’* letter, 

9 
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when the soil is open (as after a good 
hoeing), it absorbs carbonic acid from 
the atmosphere, and if there be weeds 
the clod of earth ought to be turned 
over so as to burj them ; these rotting 
let loose carbonic acid, which coming 
in contact with the soil forms plant- 
food, which, but for the carbonic acid, 
would not have been availafile. Land, 
therefore, requires deep hoeing often. 
If done with a hoe, a big clod is dug up, 
which, in stiff soil, takes a lot of rain 
to wash down : besides, the roots are 
frightfully cut ; whereas a fork loosens 
the soil, admits air and moisture, and 
does not injure the roots to such au 
extent. No garden ought to be 
allowed to remain smoothened and 
baked by an Indian sun for any 
length of time. In the cold weather, 
fjTOih 15th December to 15th January, 
eveiy garden ought to get a deep 
forking, and be allowed to remain 
in that way until the let February, 
when the clods should be broken, and 
all smoothed down, when the plants 
will show the benefit derived. 


I was pleased with the commencement 
of Dasah letter, for it settles the question,^ 
the importance of weekly digging, so much 
donbted by some. The question raised by 
Dash is this-— Cannot hoeing be done 
better by some other instrument than the 
present olomsj instrument F Tipping the 
surface-roots with a knife once a year does 
not do damage if judiciously done, but if 
the mrfaoe-roots are systematically taken 
away once a month, I fancy great damage 
would occur. Supposing these were not 
hoed away, but eaten off by a grub : 
trees so attacked stop flushing at once ; and 
this state, although the grub may be killed, 
very often continues to the end of the 
season. Certainly, hoeing is not practi- 
cable in thickly-planted lands. If Dash 
will take the trouble to use the JEnglish 
forh^ not the kodalee fork, he will be able 
to dig deep and well. There is trouble 
always at first, but the garden year by 
year comes ^ beautifully into order. By 
thick planting, judicious pruning and 
plucking and digging, two of my gardens 
of 35 ayd 25 acres respectively, gave, in 
1875, 1 1 maunds of tea per acre. Cow*dQng 
is very (food, but Dash says that he cannot^ 
get enough of it. Oil-cake, be says, j^aa 
got into disrepute. Most likely it was 
not the fault of the oibcake, or theteh«tree» 


bnt that of the manager, who, because he 
had manured, thought that he could pluck 
every thing off. No manure will enable the 
tree to stand unmercileis plucking. The 
same manure may not always give a good 
result. Manuring should be changed, or a 
compost made. Trees manured with dow- 
dung this year should have oil-cake next, 
vegetable mould next, bone-dust and so on : 
simply to change the position of the soil 
over the roots, and to bring fresh food for 
the plants ; for they are like an oyster-^ 
they cannot go beyond a certain distance 
in search of food ; it must be brought to 
then?. This is the reason for a light hoe- 
ing or forking. Deep digging, I believe, 
is necessary twice a year— once in April, 
or May, and again at the break up of the 
rains — September and October ; to prevent . 
the earth caking round the roots of jibe 
tree in the cold weather, and so preventing 
them from acting. 


Is many gardens there are plenty of 
weeds: the Manager does not know how to 
get rid of them they are pulled or dug 
up, made into a ball, and chucked down 
the khuJ, with as much fine vegetable 
mould at the roots as possible, so as to carry 
the jungle further. Of course, the garden 
is quite denuded of good vegetable mould, 
the roots of the trees become bare, then 
canker shows itself, the trees become yellow, 
and give no flushes ; in other words, it ia 
hhanji. Then comes high cultivation. 
The retiring Manager determines to leave 
the garden, apparently in tip-top order. It 
is dug anyhow, but quickly. 

If the new Manager is^^harp, and ex- 
amines, he will Bud all the jungle buried 
on the surface of the soil, the earth taken 
from the roots of the plants round about, 
to bury the jungle. In the cold weather it 
all a^fpears level, but at the first rain it 
begins to sink close to the trees, and all 
the drainage from this sour jungle is to- 
wards the plant. The first flush is all right, 
but as the evil takes lime to develop, the 
damage done generally shows itself in the 
second flush. 

Again, to manure close to the stem of a 
cabbage is all* right, and to take care that 
the talee is well stirred ; but the tea-tree is 
not a vegetable : it really is a tree, and 
will grow 20 to 30 feet like a poplar, if left 
alone : it has a tap root. Is it right that 
water — let alone sour water — should collect 
in large quantities at the bottom of the tap 
root? If so, why not plant a tea-tree in a 
marsh. The manure washed out of the cattle 
sheds may have been sound, though weak 
when used, but from the manner in which 
it bae been need it may become sour in the 
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ground. I appeal to fruit-tree, orimmon- 
tal» and forest-planting gardeners as to 
whether it is right to let the water into the 
tap root, or to dig near to any tree. Watch 
a gardener in a Shrubbery : he digs a little 
distance off ; he throws a little earth to the 
foot of the tree, and then lightly, but firm- 
ly, presses the soil close to it ; taking care 
not to make an impression in the soil, so 
as to collect the water there. 

Coolies are continually shifting from 
garden to garden, and Managers have con- 
tinually, year by year, to be school-masters 
—I may say every year, to their dying 
day ; and it is necessary for them to watch 
every stroke of the fork or kodallee. It is 
not only necessary to throw earth to the 
foot of the tree, but to press it down ; for 
the simple reason that the incessant drip 


causes the soil to wash away; and on hill 
sides, more than in the plains. So, to the 
planter’s astonishment, there is often a 
hole close to the tree, which he cannot 
account for. 


I HAVE known, the soil, on being tnrned 
up after the rains, positively to stink of 
sourness ; hence the Tirhoot indigo planter 
ploughs eight times to suii and purify the 
soil ; but the tea planters think once 
enough. To dig in the cold weather, in the 
hills, is not sufficient ; for the sun’s rays 
are weak in December and January. March 
is one of the best months to dig, so as to 
sun and purify the sour earth, and should 
be carried on all through the first flush, 
through April, May, and June: in fact, 
the gardens ought to be dug once a mouth. 


Pruning and Plucking. 
By a. b. s. e. 

(L) — Pruning^ 


Pruning is perlmps tjie« most 
important of all the out-door opera- 
tions on a tea plantation ; and if 
the literature treating of that opera- 
tion is to be taken as a true index 
of the progress made iu that parti- 
cular branch of tea cultivation 
during the last thirty years, it 
certainly cannot yet be considered 
to have reached a high stage of 
perfection. i» 

It is a fact worthy of notice 
(although hardly to be wondered at) 
that scarcely any two men who 
speak of, or have written on, the 
subject, have the same or even 
similar ideas regarding the proper 
performance of that operation, and 
that in practice they differ quite as 
widely regarding it as they do in 
theory. In proof of this assertion 
I shall give a short descriptioh of 
the various methods I have seen 
practised ; also, if possible, a synopsis 
of the opinions held by one of the 
oldest, and one of the latest writers 
who have treated of the art. 

Fir%U — The mere tops of the 
bushes clipped or cropped with a 
knife or shears, and that more by 


way of giving the bush a neat 
appearance than anything else. 

Second . — A two-foot rod placed 
in the centre of the bush, and no 
matter what the habit or character 
of the wood of which it was com- 
posed, thick and thin, good and bad, 
all reduced to the two-foot standard. 

TAird . — A part of the thickish 
scrubby wood taken out of the 
centres of the bushes, and that left, 
getting a general dress-over. 

Fourths — The centres cut com- 
pletely out, and only a cup-shaped 
ring of scrub left. 

Fifth.— h. modification of the 
last, which consists in leaving the 
ring of scrub flatter, and more 
saucer-shaped than the above. 

Sixth . — Every twig and branch 
in the bush cut back more or less. 
The leading idea of this theory 
of pruning evidently being the 
removal of everything green — stick 
^ pruning I think it is called. Bushes 
recently operated on seem^ only 
bundles of bare gnarled ‘sticks, 
rather unequal in length and thick- 
ness. 

Seventh . — Bushes get a dress- 
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over and have the thick wood taken 
out, no matter whether good leaf- 
bearing wood or not ; tlie mere fact 
of its being a little thick, or the 
thickest in the bush operated on, 
being judged quite a sufficient 
reason for its removal. 

Eighth , — Comparatively young as 
well as old bushes cut down to 
within a foot or fifteen inches of the 
ground. 

And last, of what has 
come under my own observation, 
consists in the removal, as completely 
as possible, of wood that has become 
scrubby on account of age and hard 
work. Also of wood too weak ever 
to produce good leaf-bearing shoots. 

All the methods here enumerated 
I tfave seen tried and have myself 
tried, but most of them only to a 
very limited extent. I shall now 
shortly point out what I consider 
objectionable and what advantage- 
ous in each ; and detailed reasons for 
approval or disapproval will be 
given further on. 

The method of pruning first des- 
cribed requires no particular notice. 
It makes very handsome showy 
bushes, but most unprofitable ones, 
from the great amount of scrub and 
weak worthless wood they contain. 

The second is perhaps a slight 
improvement on the first, but as it 
makes no distinction in dealing with 
wood, whether young or old, scrubby 
or free-growing, it requires no fur- 
ther notice. 

The third, under particular cir- 
cumstances, answers well. For ex- 
ample, in dealing with old scrubby 
bushes, having scarcely any young 
wood, it is perhaps the safest method 
that could be adopted, as it gives 
no severe shock to the nutritive 
system of the plant. , 

The, fourth removes what is good, 
leaves *only what is worthless^^ and 
huddles all the young wood into a 
bundle in the centre of the bush. 


so that, through overcrowding, the 
shoots ultimately destroy each 
other. 

The fifth is almost equally as 
faulty as the last — better only in 
respect of the ring of scrub being 
smaller and flatter, and the tend- 
ency to overcrowding in the centre 
of the bush a little less. 

The sixth may be characterized 
as the barc-pole system, and is no 
less barbarous than ugly. It, with 
the two preceding, are, I believe, 
indigenous to some parts of Assam. 

The seventh requires no special 
notice, as it recognizes no diflfereiice 
in the character of the wood operat- 
ed on, save thickness. 

The eighth is terribly severe, and 
ought never to be resorted to save 
in extreme cases, where bushes are 
old and excessively scrubby, with 
scarcely, any appearance of young 
wood at either the top or bottom : 
under such circumstances cutting 
down may bo permissible. But if 
plucked at all, the same season, 
unless sparingly and judiciously 
done, within the course of a very 
few years, their second state will be 
hardly better than tlie first ; and if 
the same process bo i;epeated and 
re-repeated, the time uannot be far 
distant when there will be nothing 
more left to cut. However, if the 
bushes are in a decidedly bad state 
of health, with a considerable 
amount of dead wood, and the 
foliage of a sickly yellow colour, 
cutting down is certain death : death 
at least for all practical purposes. 
If the o^d stumps do make an effort 
to break (they generally do so,) still 
the effort is only comparable to the 
final flare-up of a burnt-out candle ; 
darkness follows the one, and death 
as surely the other. Cutting down 
an old unhealthy plant with the 
view of inducing vigour and a better 
state of health is, on the part of 
the tea planter, as barbarous and 
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unscientific a procedure as it would 
be on the part of a surgeon to re- 
move either the lungs or stomach, 
when seriously diseased, with the 
view of effectually curing his miser- 
able patient. 

What may be the immediate or 
proximate cause of death in an 
unhealthy tea plant that has under- 
gone the operation of cutting down, 
is difficult to say ; and merely to 
say that a general shock to the 
entire nutritive system is the cause, 
explains nothing. However, the 
parts of the individual plant that 
first suffer after cutting down, are 
the young rootlets, wliich consist of 
soft cellular tissue (the mouths of 
the plant), and tlie disease, followed 
by decay, travels Ujnvards until it 
reaches the collar or life, knot— the 
point from which ^•oots and stem 
diverge, the one up, and 4lie other 
downwards; after which, all that 
remains is the dry sapless stump. 

Whether the immediate cause of 
death be from some sort of erosive 
or fermentive action by the crude 
undigested sap (consequent on the 
removal of the organs of respiration 
and digestion), on the delicate walls 
of the cells and vessels composing 
the points (ff' the rootlets, or whether 
something altogether different, I 
cannot say. However, there is no 
room for doubt about the maiu fact. 
It is not asserted that every plant 
in a field of tea so treated will 
actually die, although a number 
certaiuly will ; and a considerable 
number will, for all practical pur- 
poses, be no better than dead, as 
they will yield no leaf,* or oi\ly a 
miserably small quantity. If old 
plants, even although bare of young 
wood, are in a moderate state of 
health, they will bear close cutting# 
down, without showing any great 
amount of mortality from that 
operation. But if decidedly unheal- 
thy, and the state of lieallh bo not 


somewhat improved by cultivation 
previously, close cutting down will 
effectually save all further trouble 
and thought about them. Nor need 
it occasion any surprise, when it is 
kept in mind what the state of 
health is, that such a seemingly 
trivial operation should altogether 
destroy life, as a withered or diseased 
top is a sure sign of a co-extensively 
diseased root. I have been told that 
no surgeon cares about performing 
a capital operation on an unhealthy 
broken-down subject, as when the 
nervous and reparative energies of 
the system are reduced to a very 
low ebb, the chances of a good re- 
covery are small ; and so probably 
in a tea bush, with the reparative 
energies in a very low statej and 
then having the whole of the diges- 
tive and respirative organs removed 
at one swoop. The only wonder is, 
that deaths from injudicious cutting 
down are not far more numerous 
than they really are. And unfortu- 
nately it seems to be pretty gene- 
rally believed that, in order to make 
an unhealthy bush healthy, all that 
is necessary is cutting down : as 
if that must prove an infallible cure 
for all the ills that afflict the poor 
old tea bush. 

This practice of cutting down I 
shall next look at as affecting young 
plants that have become weak, 
twiggy, and scrubby, — not on ac- 
count of age, but through bad 
usage and overwork. To think of 
improving the condition of such 
merely by the operation of cutting 
down, is a stupid mistake. After 
cutting a moderately healthy branch 
of a seasou^s growth or more, from 
immediately below the point at 
which it was cut, there are generally 
two or three shoots produced, not 
one^ of which will have the same 
vigour as the parent branch if the 
whole be allowed to grow ; but if 
afl, save one, be removed, it becomes 
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equally vigorous and robust with 
the branch from which it has its 
origin. So, cutting back weak 
twiggy wood is only intensifying 
the very evil it is meant to cure ; 
because every branch cut back pro- 
duces two or three other branches, 
and all weaker than itself. So, if 
there is to be any real improvement^ 
there is only one meth^ possible 
by which that can be accomplished, 
viz.y thinning out instead of cutting 
down, — in short, the only thing 
which can be done that will be of 
real benetit to a tea bush full of 
weak twiggy wood. 

The ninth and last mode of prun- 
ing to be noticed is the oldest that 
the literature of tea cultivation 
makes us* acquainted with. Not 
that I regard that as any peculiar 
merit, but being myself a little con- 
servative in some matters, this old 
plan of Jacobson^s, so moderate in 
its pretensions, and conservative in 
its tendencies, is very much to my 
taste and liking. But whether this 
system succeed or fail, time and 
experience will alone determine : 
however as yet it has had no very 
extended trial by any of our Indian 
tea planters 5 and one thing at 
least can be said of it that cannot 
be said of many of the others 
enumerated, viz,, it does not discord 
vnih any of the established facts 
of Vegetable Anatomy or Physio- 
logy, nor yet of scientific horticul- 
ture. With pruning, in the modern 
sense of the term, it seems to have 
little or nothing iu common ; it is 
merely a thinning and regulating of 
the branches of the tea bush. So 
thoroughly conservative is it in 
theory that it professes to deal only 
with such members of the bush as 
are useless on account of weakness, 
age, and hard work, and to collect 
anew and turn into productive 
cliannels the leaf-producing energies 
that have been dissipated by coil- 


tinuous plucking. Some would 
have us believe that the knife to the 
tea bush is much like a tonic to the 
animal system, but this old-fashioned 
theory does not pretend that the 
knife exercises any occult influence 
as a stimulus to the production of 
leaf ; but seeing that scrub is an evil 
inseparable from repeated plucking, 
it merely recognizes in the knife au 
agent by which that may be tem- 
porarily got rid of. I have seen 
somewhere a rather ingenious theory 
regarding the effect of pruning. 
The writer tells us that “ pruuing 
acts as a stimulus to the flushing 
power of the tea bush.^^ That it 
may act so is probably true, but 
only in a very peculiar sense. The 
removal of a diseased limb, acting 
as a continnons drain on the vital 
energies of some, unfortunate branch 
of humhnity, may be the means of 
restoring the sufferer ultimately to 
a moderately fair state of health : 
so perhaps, in exactly the same sense, 
pruning may be a stimulus to better 
health and greater productiveness in 
the case of a scrubby, twiggy tea 
bush : but certainly in no other. 
Keeping steadily in view the origin 
and character of the ev^I we have 
to deal with, it is deafly evident 
that to that class of scientific pruner» 
who, by the aid of a twenty-inch 
rod, and a tool, by courtesy called a 
knife, reduce ail wood, whether 
young or old, robust or weakly, 
scrubby or twiggy, to the same dead 
level. Jacobson^s plan, both iu spirit 
and letter, is thoroughly opposed. 
Physiciansio I believe as a rule, never 
pretend to affect cures, but only 
profess to assist Nature in doing so ; 
and if tea planters would only adopt 
the same rational method in their 
treatment of the tea bush, the success 
attending pruning would be greater 
than it hitherto has been. If, instead 
• of resorting to unscientific mutilation 
with the view of restoring to vigorous 
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health what has been broken 
down by vicious plucking and capri- 
cious pruning, they would try what 
effect better cultivation, careful 
plucking, and judicious thinning 
would have, that would be a step in 
the right direction. Be a little more 
conservative in using these magical 
knives, some of whicli seem specially 
designed for the purpose of miiti- 
lation, from the slovenly-jagged rat- 
eaten-like appearance of the cutting 
done by them : cut only when neces- 
sary, and no more than is necessary, 
and better health, manifesting itself 
111 increased vigour, will be the direct 
result. It would be well to bear in 
mind more frequently than is done 
that the final end of the tea bushes^ 
existence is not merely the produc- 
tion of leaves to be convert^ into 
black tea, but, like e.very other liv- 
ing thing, the development df the 
individual for the continuation of 
the species. However, as the tea 
bush must live under artificial con- 
ditions, in order that it may suit our 
purpose, it does not exactly follow 
that any interference with the func- 
tion of reproduction must necessarily 
impair vigour or shorten life ; in fact, 
the very reverse is the case, as the 
suppression c/f the reproductive in- 
creases the vigour of the nutritive 
function : which is the point we wish 
to get at. And the only manner 
in which this transference of the 
energy can be accomplished, is by a 
judicious use of the knife in the re- 
moval of old scrubby wood, with a 
tendency to produce flowers and 
fruit, and by so doing concentrate 
in young healthy wood 'the whole 
energies of the root system of ’the 
plant. Such seems to be the end to 
which all our treatment of the tea 
bush ought to tend ; and failing in 
that, we miss the only rational road 
leading to success : and the proof of 
our having wandered far from that 
road which Jacobson long ago point- 


ed out, lies in the fact of so many 
different modes of pruning liaviiig^ 
been at one time and another tried 
and all discarded in turn, — the latest 
always being thought better than 
that wliich it displaced. I have 
hitherto referred only indirectly 
to Jacobson^s ti*eaties on tea cultiva- 
tion, but 8*liall now do so directly, as 
it is the oldest we possess on the 
subject, and I shall afterwards refer to 
Colonel Money’s, which is the newest, 
and by comparison try and ascertain 
if all or any of the systems of prun- 
ing that come in between the two, 
be really indicative of progress. 

In the Handbook for the Manufac- 
ture and Cultivation of Tea in Java, 
it is said : — The ordinary pruning 
scarcely deserves to be styled prun- 
ing : it is rather a cleaning, trim- 
ming, cleansing, and thinning out 
of the plants.^^ The above is perhaps 
a pretty fair epitome of Dr. Jacobson's 
views ou the subject of scientific 
pruning between 1837 and 1841. 
However, in some respects, his trans- 
lator has probably failed to do him 
full justice, — no doubt unintention- 
ally ; still, there are doubtless some 
shades of meaning in the original 
that he fails to convey to his Eng- 
lish readers, and perhaps as mark- 
edly so on the subject of pruning as 
any other in the book. 

Since the time Jacobson wrote, up 
to the present, the only other real 
contribution to the subject that I 
know of is a paper on tea pruning by 
Dr. King, which stands alone amongst 
the literature on the subject, alike 
distinguished by its lucidity, point, 
and scientific accuracy, and well 
merits the attention of those who 
would like to know a little more 
about the first principles of scienti- 
, fic pruning than can be learnt from 
any of the Prize Essays yet |]ubli8h- 
cd. *Prom the point when J^eobsou 
left pruning, some 30 years ago, 
there has been progress in every 
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direction, save in a forward one. 
Had all the innovation and change 
since made, represented real progress, 
pruning to-day would have been 
something other than mere ignorant 
empiricism. Thirty years* experi- 
ence has done much for some of the 
branches of horticulture, but for the 
one here spoken of, literalfy nothing. 

The representatives of all the 
different systems yet tried may have 
been quite at one regarding the end 
to be attained, but by either over- 
looking or ignoring the teaching of 
science regarding the functions of 
stems, leaves, and roots, have gone 
far wide of the point they intended 
to reach. So that whatever their 
theoretical definition of the term 
pruhing may have been, the prac- 
tical one (in many cases at least) 
has come to be indiscriminate and 
systematic mutilation. The term 
pruning I shall in all cases use exact- 
ly in the same sense that Dr. Jacob- 
son does, viz.y thinning out, and 
regulating of good leaf-bearing wood, 
the entire removal of that which is 
weak and twiggy or old, scrubby 
and unhealthy, also the foreshorten- 
ing of moderately healthy wood which 
may have become a little scrubby 
at the top from plucking. The 
increased production of leaf is the 
end in view, and the removal of 
worthless or superfluous wood is the 
only plan by wliich that end can be 
attained. Dr. Jacobson*s method of 
thinning and regulating is indeed 
the only one that will enable the 
tea planter to fully utilize the results 
to be gained by regular hoeing and 
manuring. 

How wo hoe, or how we manure, 
experiment has shown to be of little 
consequence if the bushes are suffer- 
ed to, remain choked up with scrub ^ 
and wogrthless spray. lu short, what- 
ever is .unsuited to the productiou of 
good leaf must be removed, no mat-* 
ter whether worn out through age 


and hard work, or weak and twiggy 
by overcrowding. In order to make 
a uniform well-finished tea, it is 
essentially necessary to have quick- 
ly grown, well-developed succulent 
leaves, and such can only be pro- 
duced by healthy vigorous wood, 
with a full exposure to air and light. 
As wood becomes old and hard, the 
sap tubes become partially or wholly 
filled up by a deposit that lessens 
their sap-carrying capacity, and ren- 
ders the walls more or less imper- 
vious to the ingress and egress of 
the up-going sap current, diminishing 
its volume and retarding its speed : 
tluis a sluggish development, and 
thin, tough, leathery leaves, are the 
immediate consequence. Also through 
continuous plucking the branches 
become sub-divided into such a num- 
ber of branch lets that the sap-carry- 
ing capacity of the stem is wholly 
insufficient for the wants of the spray 
and scrub that «accumulate at its top. 
Many of these branchlcts produce 
leaves so minute that they caunot be 
plucked, and even much of the leaf 
produced by the more robust of 
them is so thin and tough that it 
will make only low class tea. By 
way of further illustratifig the great 
importance of a peridflical removal 
of old woru-out wood, there is yet 
another ill effect of constant pluck- 
ing that requires notice, viz,, it 
prevents wholly (or nearly so) the 
promotion of new layers of wood, 
as the whole of the material prepared 
by the leaves for that purpose is 
removed with them when plucked, 
and ’goes to make tea. So that in 
evefy working branch in the bush, 
from the date on which the first leaf 
is taken off it, until the close of its 
career, there is a steady process of 
deterioration going on, — a steady 
diminution in the quantity of new 
wood formed, a steady silting up, 
so to speak, of the sap-carrying 
tubes of the old wood, and a steady 
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increase, a geometrical one, of 
scrub and spray at its top. Nor is 
such a circumstance to be wondered 
at, as a striking analogy presents 
itself in tbe animal kingdom — 
amongst the high members of it at 
least. I have been told that, with 
the increase of age, the walls of tbe 
arteries lose their elasticity and 
flexibility, in a great measure owing 
to a process of degeneration taking 
place in the character of the tissues 
of which they are composed. The 
walls become thickened, and more or 
less cartilaginous in character, — 
quite the counterpart of the thicken- 
ing of the walls of the sap tubes : 
hence a diminished and sluggish 
flow of sap in the one case, and the 
same with the blood in the other. 
So hence the stupidity and inutility 
of these systems of, pruning which 
treat all the branches of thqteti bush 
alike in giving the whole a uniform 
crop over. Whenever bushes, pretty 
well worn with age and hard work, 
get pruned in the generally approved 
fashion, a considerable portion of the 
old gnarled wood so operated on 
never breaks at all, or if it does, the 
shoots produced are equally worthless 
with the wprn-out scrub removed. 
Of these gnarled branches that have 
their tops so taken olf, a good many 
break into leaf some way down, and 
a greater number break from the 
very base of the branch, the dead 
scrub forming a protection to the 
young shoots until they fairly over- 
top it, — one of Nature’s lessons to 
those capable of reading it : pointing 
out the necessity for a more rational 
system of pruning, and also showing 
the inutility of any attempt to ‘im- 
prove by merely cutting back wood 
that has become deteriorated, both 
in structure and function — in short, 
fairly worn out with hard work. I 
have heard the remark : — 

If tliere be a constant process 
of deterioration from thickening of 


the cell walls by a deposit of matter, 
partly organic and partly inorganic, 
going on in every working branch 
throughout the entire period of 
its life, tho mere act of cutting 
out such branches can prove no 
really efficient means of renovating 
the plant I for, by any mode of cut- 
ting possible, there must always be 
a portion of the base of the worn-out 
branch left, and equally worthless 
with the part removed ; and as it 
is generally from the bases of the 
removed branches (at least oftenor 
than from the collar) that the new 
shoots arise, this sectiou of the old 
branch must act as a stricture 
against a free flow of sap between 
tbe root and the new shoots, if the 
removal of old wood, in cofnbi- 
nation with good cultivation, be the 
only efficient means we possess for 
the renovation of old bushes.” 

The foregoing it would be safer to 
evade than attempt answering. 
However, there are one or two facts 
connected with circulation, which, 
if they cannot altogether explain 
away these objections, may to some 
extent modify them. First, it is a 
fact well known that from evapora- 
tion by the leaves the sap is much 
denser at the apex of the stem than 
at its base ; so, hence, a greater as 
well as denser deposit on tbe walls 
of the sap tubes towards the apex of 
the stem than at its base. Next, 
under natural conditions the demand 
for, and the supply of, food is 
always pretty equally balanced : in 
other words, the capacity for the 
absorption of food is always equal 
to tbe capacities for tbe digestion and 
assimilation of it. But as the tea 
bush lives under altogether artificial 
conditions, the capacity for the 
absorption of food must always bo 
in excess of the capacity fo|; diges- 
tion* and assimilation. As jt is the 
•leaves only that perform these func- 
tidus, thje continuous removal of a 
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large portion of them must seriously 
affect the circulatory and digestive 
systems^ and affect them first to- 
wards the apices of the branches, 
thus intensifying the character of 
the deposit just spoken of. Such at 
least seems probable from the fact 
that the sap attains its ms^ximum of 
concentration and density there, and 
from the fact previously noticed, 
that old wood, when topped, cither 
breaks some way down or from the 
bases, showing that tlje base of an 
old branch has a great deal more 
vitality and vigour than the top has. 

Connected with the foregoing, 
there is yet another fact of import- 
ance, viz.j that at no period of the 
year, evqu afiiongst deciduous trees, 
are foots ever wholly inactive ; and 
the sap pumped up towards the fall 
of the leaf, forms a starchy deposit, 
which is re-dissolved by the sap cur- 
rent of the ensuing spring, and 
with it undergoes digestion and assi- 
milation in the usual manner. So 
in the case of the tea bush ; an old 
branch after pruning, in one respect 
at least, resembles the deciduous tree 
in being destitute of leaves, but 
unlike it in having no young wood ; 
so that in a plant having abundance 
of young wood, even supposing it 
has no leaves, the functions of res- 
piration and digestion are never 
wholly suspended, as the functions 
of young bark are to some extent 
the same as those of leaves, and that 
may be the reason why young wood 
when cut back breaks so much more 
quickly than old wood. Hence, in 
the case of small gnarled oldish wood 
with a more or less corky bark, when- 
ever the leaves are wholly removed, 
circulation must come to a dead 
standstill, as bark in the corky state 
can do nothing to assist circulation. • 
Such being the case, there is, no- 
thing tv excite surprise when partial 
death follows the cutting of wood* 
such as is here spoken of, Ye^ 


table, like animal tissues, in the 
gradations between youth and old 
age, are no doubt endowed with 
different degrees of vitality ; hence 
an arrested or enfeebled circulation 
in either case leads exactly to the 
same result, viz,, the death of the 
extremities ; but with our limited 
knowledge, the only legitimate and 
plausible conclusion seems to be 
that this effort at breaking half way 
down or from the base is one of 
Nature^s modes of readjusting that 
balance between the absorption of 
nutriment, its digestion and assi- 
milation, which the art of the planter 
has deranged or destroyed. It is 
hardly necessary to remark that 
bushes with a considerable amount 
of gnarled, sickly, scrub and weak 
useless spray, suffer far more severe- 
ly, both from« drought and insects, 
than moderately healthy bushes do ; 
an unheathy top is always indictive 
of an unhealthy root, and whenever 
drought is prolonged and a little 
severe, such bushes not only cease 
to produce leaf, but assume a miser- 
able burnt-up like appearance,— 
while the drought lasts look as if 
they had been scorched by fire, and 
even for some time afteri-a good fall 
of rain look, if possible,* more miser- 
able than before from the pale 
sickly yellow they assume. Of 
course, for all that the sun may be 
to blame, or the soil may be to blame, 
but vicious plucking and irrational 
(pruning most likely the true causes) 
are never spoken of, or even sus- 
pected. 

Every iea bush, like every animal 
and .every machine, is, under certain 
conditions, capable of performing a 
certain amount of work during its 
term of existence. A horse may 
occasionally be made to do in one 
day an amount of work that it 
might be judicious to allow two for, 
did circumstances permit ; and were 
that continued for auy length of 
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time^ no one would feel surprised at, 
nor indeed expect anything else, than 
a complete break down. I suppose 
it is also a fact that a cart or rail- 
way carriage axle is under ordinary 
conditions only capable of going a 
certain number of miles, with a cer- 
tain load and at a certain speed. 
But, unlike other things, there is no 
assignable limit to the amount of 
work the tea bush is supposed cap- 
able to performing. Neither hard 
work nor abuse are supposed to 
affect its general health, or injure 
its leaf-producing capability in any 
way : so a very recent writer tells 
us. However, the annual plucking 
and the annual mutilation it is after- 
wards subjected to, might be sup- 
posed to affect its general health in 
some degree. No doubt, any alter- 
ation for the better in the treatment 
of the tea bush will affect it favour- 
ably, just as in other things ; im- 
prove its present condition, and that 
will ultimately improve its produc- 
tive capabilities. Still these capa- 
bilities are limited, and will ever bo 
so from the very fact that every 
leaf taken off the bush affects the 
nutritive system. Unlimited capa- 
bility for the production of leaf 
implies a tjapability as well as 
favourable conditions for unlimited 
development of the nutritive system, 
Le.y roots, stems, branches, and 
leaves ; but plucking and pruning 
rigidly limits the development of 
these to very moderate dimensions. 
In the general treatment of the tea 
bush the fact that root and leaf 
action are reciprocal has^baen far too 
frequently either overlooked (y en- 
tirely ignored. Without a vigorous 
development of roots, there can be 
no vigorous development of leaves ; 
and without a vigorous development* 
of leaves, there can be no vigorous 
development of buds and young 
wood, nor yet of new layers of wood * 
on existing stems ; and without a 


free development of new woody 
layers, there can be neither a free 
nor a vigorous circulation of sap. 
And here we return to the point 
from which we set out ; without a 
vigorous circulation of sap, there 
can be no well-developed leaves, nor 
yet healthy roots. Physiology 
teaches that all vital action is reci- 
procal ; every function, healthy or 
unhealthy, is interdependent with 
some other ; and experience is every 
day confirming the truth of the 
doctrine, alike in the cultivation of 
timber, fruit, vegetables, or leaves 
for black tea : so that the question 
we here stand face to face with, 
though apparently similar to a pro- 
minent one in Animal Mechanics, 
(viz.y that a certain amount of work 
performed, implies a corresponding 
deterioration of muscle), still the 
similarity of the two is apparent 
only. In the case of the animal, 
food and rest will soon restore mat* 
ters to their normal condition, but 
in the case of the tea plant, where 
a certain amount of work represents 
a certain amount of destruction of 
the organs of digestion and respira- 
tion (a matter not so easily read- 
justed, and thoroughly autagoniatio ; 
to the theory of no limit to pro*' 
ductiveness),” a marked tendency on 
the part of the tea plant, or any 
plant whatever, to the excessive pro* 
duction of flowers and seed, is a 
sure sign of old age, or weakness 
from some cause or other, and in the 
case of the tea bush without doubt 
induced by the repeated removal, 
year after year, of a considerable 
portion of the organs of respiration 
and digestion ; and if the plant be 
only moderately old, a clear intima- 
tion that in plucking we have far 
exceeded that limit at which a 
moj^erately fair state of health is 
possible, and at which common sense, 
had it been listened to, as well as 
p1)ysiological science, would have 
• 20 
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said — Stop. No doubt, under any 
Bystera of plucking possible, prune 
and manure as we may, there must 
come a time when the bushes will 
cease to produce leaves, as neither 
species nor individuals are everlast- 
ing ; and accepting that fact as inevi- 
table, the question for ipamediate 
consideration is, do any of the 
present syotems of vicious plucking 
and unscientific mutilation give 
better or larger returns than can be 
got by that old-fashioned conservative 
one of JacoV)son^s? Under which 
of these conditions, judicious thin- 
ning and foreshortening, or wholesale 
mutilation, will the tea bush last 
longest and retain most vigor for 
practical, purposes ? To these ques- 
tions, or others of a similar kind, no 
definite reply in the form of statistics 
extending over a number of years is 
at present possible. However, the 
teachings of Vegetable Physiology 
makes this much at least certain, 
that whatever the duration of life 
and the degree of vigour retained 
in the one case, under like condi- 
tions as regards soil and exposure, 
they must be greater in the other. 
That is no mere hypothesis but an 
undispu table fact, and one that has 
received ample illustration in the 
annals of scientific horticulture. 

There seems little or no difference 
of opinion amongst planters regard- 
ing the season of the year at which 
pruning ought to be done. The 
period during which the bushes are 
at rest is invariably recommended 
as the time at which it can be best 
done; and one advantage of Dr. 
Jacobson’s plan is, that it can be 
successfully practised at any season 
of the year whenever there is time 
or men to spare ; ilo danger of either 
checking or seriously injuring a 
flush ii> any way; as the oper/itor 
deals entirely with worthless non- 
productive wood, and so far as^ I * 
can understand him, Jacobson at- 


taches far less importance to tlie 
time than the manner in which 
pruning is done. He does not assert 
that it is unimportant at what time 
shortening back is done; the time 
generally recommended for pruning 
is perhaps the beat for that opera- 
tion, hut shortening back is often 
done without thinning, so thinning 
can be equally well done witliout 
shortening back, and be done with 
as great benefit to the tea bush 
during the months of May and 
June, as during December or Janu- 
ary. It might perhaps be an ad- 
vantage if means would always 
admit of the whole of the pruning 
being done by February, but in 
most cases that would necessitate 
an extra establishment, — a luxury 
neither always attainable, nor yet 
desira}>le, on ordinary plantations. 

Having already said so much 
regarding the method of pruning 
recommended by one of the oldest 
writers on tea, it may not now be 
amiss to bear what the most recent 
writer on the subject has to say. 
And as Colonel Money writes some 
thirty years later than Jacobson, it 
may be supposed his opinions on 
pruning must (at least bught to) be 
in advance of Jacobson’s or of any 
other writer on the subject. Such 
indeed is Colonel Money’s own opi- 
nion, for in the Preface to his Essay he 
tells us : — 1 have now tested all and 
everything connected with the culti- 
vation and manufacture of tea by 
my own experience.” After that it 
surely becomes us, who know com- 
paratively little, to listen with rever- 
ence and attention. He says : There 
have been many theories about prun- 
ing tea bushes, but none, 1 think, 
worth much, practically, for the sim- 
• pie reason that it is impossible to 
prune with the care and system a 
gardener prunes a favourite fruit tree. 
The operation must be a coarse one, 
done by ignorant men in large num- 
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herSf at one time, who can in a 
measure be more or less taugbt ; and 
the nearer they do rig*bt the better ; 
still, really careful and scientific prun- 
ing can never be carried out on a tea 
plantation. I shall confine myself 
therefore to giving such directious 
as may be practically useful/’ I 
shall now try and show what amount 
of scientific knowledge lies behind 
this Preface. 

Pruning a tea bush is a rather 
simpler operation than the pruning 
of a favourite fruit tree and 
even supposing the skill and intelli- 
gence competent for such a task 
available, it would never pay to use 
it so on the tea bush. In pruiiing a 
fruit tree, whether wall or standard, 
no small amount of the intelligence, 
tact, and taste employed, are expend- 
ed for no better reifult than^ mere 
appearance ; sometimes a IHtle side 
grafting or inarching to do, or if the 
subject be a young one, for sake of 
appearances it must be kept for some 
time in hoops, a species of crinolin- 
ing ; and to do all that properly it 
requires taste aud time, no less than 
scientific knowledge. But mere ap- 
pearance for the tea bush is a matter 
of only secdpd-rate iinpoi*tance, pro- 
ductiveness being the chief end to 
be kept in view. Although the 
operation of pruning must be a 
coarse one done by ignorant men,^’ 
still on the generality of respectably- 
managed plantations, there are 
always a considerable number fairly 
competent for such work after a very 
little instruction. And the style 
and spirit in which f^uch men do 
their work after a little training, 
shows no want of either apprehen- 
sion or intelligence on their part. 
A learned disquisition ou the micros- 
copic structure of roots, stems, and* 
leaves, bisplasm, &c., &c., certainly 
might puzzle and bewilder most of 
them ; but for any thing such there 
is no necessity. Dr. Jacoteon’s theory 


of pruning, thinning, regulating, 
aud removing scrub and spray, they 
can easily be made to understand, 
and they give ample proof that it ia 
intelligible to them, by the character 
of their work. But as the teacher, 
so will the pupils be ; should he be a 
little mmlflle-headed or old-wifish in 
his ideas, he must expect them to be 
the same. However much our author 
may disparage all theories of prun- 
ing, he evidently feels that he 
cannot do without one ; And it is 
correct, in pruning, to cut near 
above a bud or branch, but not near 
enough to injure them. The cut 
should be quite clean and sloping 
upwards, so that nothing can lodge 
on it/’ But that is not a theory' of 
pruning, only a theory of cutting, 
and only partially correct. Better 
authorities than Colonel Money say^ 
the cut ought to slope face down- 
wards, not upwards, so as to prevent 
the action of sun and rain on its 
surface as far as possible. But 
cutting is one thing aud scientific 
pruning quite another. Tlie gener- 
ality of butchers are splendid cutters ; 
still, in the case of taking off a leg, 
or removing a stone, there are pro- 
bably few who would on that ground 
prefer the services of the knight of 
the striped apron and steel, to those 
of an intelligent yet cautious sur- 
geon. The question of how to cut, 
1 by no means disparage ; but the 
question what to cut, is immensely 
more important. The theory of 
pruning says that wood of such and 
such a description ought to be cut 
out for such and such reasons ; while 
the theory of cutting merely says 
that if such and such is to be 
removed, it ought to be done ia 
such aud such a manner. A man 
may be able to cut correctly, and 
yet,at best make only a hash in the 
matter of pruning. But the fore- 
going are only a part of Colonel 
Money’s directions in pruning. He 
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says : ** The best plan is, I think, to 
have two gangs. The first to go ahead 
and cat out the thick wood (here 
judgment is necessary, so let them 
be the best men) to varying heights 
from about 12 to 18 inches. The 
second gang to follow, each with a 
rod, 20 inches long, to cut^ down all 
the light wood left to that level 
Certainly, rather a neat theory and 
in point of perspicuity simply per- 
fection. It contains nothing that 
will in the slightest puzzle a begin- 
ner, even supposing he has never 
previously seen a tea bush. He has 
only to read over these practically 
useful directions, and in an instant 
be transformed into an accomplished 
pruner. , Worn-out wood, twigs, 
and scrub may be phenomena 
entirely unknown in Chittagong; and 
if so, these directions may be really 
useful there. But wherever else such 
evils may abound, they are not only 
useless but worse than useless, as 
the very evils it was meant to cure 
will thereby be intensely aggravated. 
Colonel Money somewhat complacent- 
ly remarks that really scientific prun- 
ing is impossible on a tea plantation, 
and certainly no one who reads and 
has an intelligent understanding of 
the tendency of his directions will 
entertain a doubt about the truth of 
the assertion, — at least on plant- 
ations where these directions are 
strictly adhered to. 

I shall now discuss a little in 
detail the scope and tendency of 
Colonel Money^s directions, and see 
how far they agree or disagree with 
the dicta of modern physiology. 

The Indigenous grows quicker 
after the second or third year than 
the China, if it has not been over- 
pruned or overplucked when young. 
Again: " It is difficult to prune the 
China •plants too young; on ^ the 
contrary, the Indigenous requires 
tender treatment in this respect/^^ * 
The meaning of the last seuteuce^ 
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as it stands, is to me unintelligible. 
Why is it diflScult to prune the 
China plants too young ? Or what 
is this particular respect^' in which 
the Indigenous requires tender treat- 
ment ? The sentence last quoted 
occurs in the chapter on The 
Varieties of the Tea Plant but 
why it should have occurred there, 
or what it means there, there is 
nothing that affords auy explana- 
tion. Again : Of two extremes, 
at least with the tea plant, it is 
probably better to overprune than 
to underprune/^ In comparing the 
last extracts with the one imme*. 
diately preceding, it will be seen 
that Colonel Money proves, to his 
own satisfaction at least, that the 
treatment injurious to the young 
tea bush, is the most appropriate 
for the old one/‘t.<?., severe pruning 
isbad'fot young plants, but good 
for old ones. Perhaps, he merely 
meant to surprise bis readers, (begin- 
ners,) with a paradox ; however, in 
the entire absence of anything like 
a key, ordinary people can only 
consider it as a contradiction. Be- 
ginners are also instructed to “ prune 
so as to cause lateral growth,” also, 
that plants ought to te more or 
lees pruned out in *tbe centre.^^ 
Which of these two systems does 
our author really mean to recom- 
mend ? Or are they of equal import- 
ance? Anyone at all acquainted 
with pruning, in the ordinary sense 
of the term, perfectly well knows 
that two such diverse modes cannot 
both be practised at the same time 
on the sa«n§ bush. 

Colonel Money speaks of the care 
and system with which a gardener 
prunes a favourite fruit tree, but 
does not seem to be aware that no 
inconsiderable part of his art consists 
in the care and forethought shown 
in distributing the young wood and 
fruit over the whole tree, in as 
equable a mauner as possible, so as 
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to have no overcrowding*, and to 
have every shoot and fruit receive 
a fair amount of air and light; and 
that result cannot be attained by 
either pruning out the centres, or 
runing so as to cause lateral growth, 
ut only by Dr. Jacobsou^s plan of 
thinning and regulating. 

The reason assigned for pruning 
out the centres of the bushes, like 
some others that he offers beginners^ 
is rather a peculiar one : “ In the 
following spring, young wood is 
then formed in the heart of the tree, 
and it is only young wood and shoots 
that give leaf/^ Is there, I wonder, 
any structural or functional differ- 
ence between shoots and young 
wood ? By what characteristics are 
they to be distinguished from each 
other ? Does the one bear superior 
leaves to the other ? However, 
whether different or not^ we are 
informed that both give leaf, and 
therefore crowding them togetlier in 
the centre of the bush must be be- 
neficial. In the Class-book of Bot- 
any, Professor Balfour says ; In 
cases of overcrowding, wliere the 
branches are not allowed freedom of 
growth and exposure, the leaf-buds 
are conseqAeutly either arrested or 
feebly devfeloped.^^ To a certain 
extent it is true that the more a tea 
bush is pruned and plucked, the 
more it will yield. It appears as 
if Nature were always trying to 
repair the violence done to the tree 
by giving it new mouths or leaves 
to breathe, with in place of those 
taken away. 

And again ; If leaves, are pre- 
vented from performing’ their /unc- 
tions properly by being kept in 
darkness or in shade, wood is imper- 
fectly formed ; and if the leaves are 
constantly stripped off a tree, noi 
additions are made to its woody 
layers .” — Class Book of Botany. 
Thus it seems that whenever leaves ^ 
are frequently removed, we take 


with them almost the whole of the 
material elaborated for the promotion 
of new wood, &c., and thus prevent, 
to a greater or less extent, the 
promotion of new shoots and new 
leaves. If the material required for 
the promotion of new wood, bark, 
&c., coujd be prepared and deposited 
in the entire absence of leaves, such 
an arrangement, on the part of 
Nature, would he a most unsuitable 
one for the tea planter, as the returns 
of tea would be considerably smaller 
than under existing arrangements. 
Surely this is a most convincing 
proof to the sceptical in such matters 
that the tea plant was created with 
the special view of producing leaves 
for the purpose of beings converted 
into tea. If Colonel Money be right, 
the whole school of modern physio- 
logists are all wrong; however, as 
he has ‘^tested all and every thing 
connected with tea cultivation by 
his own experience,” it is just pos- 
sible he may be right. Still, men of 
science, not mere empirics, tell us, 
in lauguagetoo plain to be mistaken, 
that under normal conditions, 
throughout the whole life of the 
plant, new leaves demand new roots, 
and new roots new shoots and leaves, 
— leaf and root action being reci- 
procal : always pretty nearly balanced, 
yet never reaching tlmt point at 
which no more of either are required. 
Plucking is destructive of this 
balance maintained by Nature, under 
ordinary conditions, between roots 
and leaves, and the effort to restore 
the balance thus destroyed by pluck- 
ing is manifested by an effort to 
produce new shoots (in ordinary 
phrase — flushing). Another removal 
or destruction of these shoots by 
plucking results in anotber attempt 
at flushing ; and so on to the end. 
Colonel Money is at some .pains to 
assure his readers that ^‘flufihiug is 
growing,* and that “ when a plant is 
u'dt pruned and plucked, it gives up 
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flushing^^^ (gives up growing) and 
yet prows gradually large and bushy. 
Modern physiologists seem to hold 
the opinion that the root of the 
plant is the true analogue of the 
mouth of the animal, as plants do 
not, like the Ijigher orders of 
aifiinals, breathe through their 
mouths. Leaves are generally be- 
lieved to perform functions analo- 
gous to respiration and digestion in 
animals. “ The fluids which reach 
the cells and vessels of leaves under- 
go changes by which they are 
elaborated and fitted for the for- 
mation of the various vegetable 
secretion Class Book of Botany. 
And again : “ The main use of the 

foliage is to expose the crude juice to 
the action of the sun and light, and 
to elaborate them for the use of the 
growing plant.^^ The leaf is thus at 
once the stomach and lungs of the 


plant.— (See Manual of Botany^ 
Dr. R. Rrowne). In addition to 
that compound function just stated, 
leaves seem to have yet another : 
Whatever matter the roots take up 
in excess of what is required for the 
formation of the various tissues and 
compounds secreted by the plant, is 
left as a deposit in the cells of the 
leaves. Thus leaves contain a 
greater amount of inorganic matter 
than an equal weight of wood does, 
and old leaves contain more than 
young ones : may not therefore this 
deposit of inorganic matter in the cells 
be the direct cause of that coarse, 
earthy flavour always characteristic 
of a low-class coarse tea, rather 
than a change in the elementary 
tissues of the leaf. No doubt, a 
hardening of the tissues may be 
synchrpnous wrth this deposit. 
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It has been already remarked that 
continuous plucking produces scrub 
at a rapid rate — an evil no doubt, 
but an inevitable one, which must be 
accepted and dealt with in a manner 
as little injurious to the health or 
the plant as possible. However, 
Colonel Money does not seem to think 
it so, and rather seems to rejoice in 
the tremendous increase, and blames 
the soil for its incapacity or want of 
power to fling out new shoots ; 
seeming to forget that whatever in- 
terferes with that balance established 
by Nature between the absorption 
of nutriment, its digestion and assimi- 
lation, must impair health and 
abate vigour; and the cumulative 
effects of the treatment he recom- 
mends are well calculated to do both. 
He also seems to forget that, in 
carrying! on the circulation, thei;e is 
mechanical md chemical, as well as 
vital, energy at work — not isolated, * 
of course, but in oombinatiou and in- 
terdependence.^ By transpiration the 


leaves rehiove the watery parts of the 
sap ; hence, as it ascends, its specific 
gravity increases : and everyone 
knows that fluids of different densi- 
ties, when brought in contact with 
each other, are separated^ only by a 
permeable membrane, b^lve a marked 
tendency to comingle until both be- 
come of uniform density ; and 
hence the principles of endosmose, 
exosmose, and capillary attraction 
work together with vital force, in 
carrying on the circulation ; and, as 
the leaves are constantly at work, 
removing water, and so rendering 
these poi;fcions of the sap in closest 
proximity to them denser than that 
a little lower down, so with this 
diminution in volume from trans- 
piration, there is at the same time a 
transference of the digested sap to 
the descending system — there to be 
assimilated in the development of 
new layers of wood, leaves, buds, &c. 
Hand in band with these processes, 
there is a steady upward current 
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compensatit]^ for the loss in volume 
oaused by evaporation, and for the 
transference of the digested sap to 
a different system : so a large leaf 
surface implies a rapid and vigorous 
circulation, and to whatever extent 
we diminish that, to a corresponding 
extent we diminish vigour and rapi- 
dity of growth. 

Colonel Money^s chapters on prun- 
ing and plucking, if they can be 
said to prove anything, prove that 
wholesale mutilation of the nutritfve 
system of the unfortunate tea bush 
is absolutely essential to vigorous 
health and unlimited productiveness. 

It has happened oftener than once 
in the history of tea cultivation (and 
will do so again) that some ignorant 
pretender has become manager of a 
garden in a fair state of health and 
vigour, and after few y^ars of 
vicious hashing and vicious* plucking 
has had to hand over his charge to 
some other to make of it what he 
best could. A moderately-healtliy 
gardeu will bear up under a radi- 
cally vicious course of treatment 
for several years, without allowing 
any perceptible decrease in the total 
outturn, or much falling-off in the 
percentage bf fine teas. But when 
the necessity arises (and iu time it 
must) for remedying such a state 
of things, the man who takes the 
matter in hand must work for 
several years at an increased 3^early 
expenditure, without being able to 
show any increase in his outturn, or 
much improvement in the percen- 
tage of first-class teas. A plant- 
ation may be run dowA, * partially 
ruined without any increase ofr ex- 
penditure,— nay, even show a re- 
duced one, with, at the same time, 
good outturns j but wlien once run 
down, and then an attempt at im- 
provement, a decrease in the outturn 
and an increase in expenditure are 
absolutely unavoidable, as the ill 
effects of vicious treatment do not 


cease with it, but run tbeir inevi- 
table course, which it may require 
years to arrest and remedy. 

In the matter of tea cultivation, 
Government has neither done all it 
ought to or could have done. Where 
it has so conspicuously failed is in 
the fact* that experimental culti- 
vation was all but entirely lost sight 
of in the desire to spread the tea 
industry as fast, and as widely as 
possible by distributing seeds and 
plants throughout the country. It 
was no doubt pointed out by the 
superintendent many years ago that 
the production of tea, and the pro- 
duction of tea seed, were entirely 
different objects, and to be obtained 
by altogether different rneans, *>., 
high cultivation with the view of 
getting large outturns of tea was 
incompatible with growing large 
quantities of seed for distribution, 
ns both could not be done at the 
same time. Hence the Kampani 
Bahadur,’^ with clearly defined 
visions of a glorious future for its 
children, increased imports. Govern** 
meut has tlnis done no more than 
, just half what it ought to have 
done; and that half left undone, not 
by any means the least important 
part of the experiment. It may be 
said that private enterprise, if left 
alone, is perfectly competent to work 
out satisfactory replies to any ques- 
tions that may arise connected with 
tea cultivation, and it would be well 
were it so ; but that has been neglect- 
ed in the past, and to all appear- 
ance will be for a long time to 
come. Further, overseers and mana- 
gers are a little nomadic in their 
habits ; and in changing to a new 
place, a man has seldom the means 
of availing himself of any part of 
his predecessor’s experience, even 
supposing him willing to ptofit by 
it, which is not always the case. 
Tjge rule, indeed, generally seems to 
be, to undo as far as possible wbaU 
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ever his predecessor in office may 
have done ; and, often, without any 
better reason than mere caprice. 
One man may feel dissatisfied with 
existing opinion and practice in some 
particular branch of cultivation, and 
make up his mind to experiment a 
little in hopes of finding something 
better; but before even tentative 
results can be had, he may have to 
make way for some one else who 
sees no necessity whatever for experi- 
ment in that particular direction, 
nor probably in any other. So 
hence the necessity for Govern- 
ment taking up the question and 
working out in detail, witli care and 
judgment, such a series of results 
as will raise the art of tea culti- 
vation out of the slough of ignorant 
empiricism, and place it in a position 
compatible with progress and im- 
provement. Not only are we in the 
dark on some questions only, but on 
many upon which we profess to 
have real knowledge regarding. 

When asked for sound reasons for 
our opinions, these reasons often 
amount to no more than mere pre- 
sumptions or suppositious. Foi\ 
example, to such questions as the 
following, what would he the intrin- 
sic value of any replies forthcoming : 
What is the difference in the returns 
given by bushes hard plucked, com- 
pared with bushes moderately plucked 
— extended say over a period of ten 
years ? And what the state of health 
and vigour of each set of bushes so 
treated at the end of that time ? 
What is the difference in the results 
given by bushes pruned in the vari- 
ous modes enumerated at the begin- 
ning of this article ? And how would 
the health and productiveness of a 
set of bushes be affected by any 
particular mode of pruning over a * 
period *of ten years? What is* the 
differentie in the returns given by^ 
bushes receiving manure every y^r, 
every second year, every third year, 


andevery fourth year, compared with 
bushes receiving no manure? Or 
when manure is given at intervals 
of two or three years, ought it to be 
given previous to or after a severe 
thinning ? Or when manure is given, 
whether are the immediate or remote 
results the most marked? t.e., are 
the first yearns results better than 
those of the second or are those of 
the second year better than those of 
the first ? What is the return got 
from wide planting, compared with 
close planting over a period of ten 
years ? Or are the remote advanta- 
ges of close planting as great as the 
immediate ones ? Replies to all, or 
to any of these questions, and many 
others of a similar kind that will 
from time to time crop up, to be of 
any value whatever, must show the 
pecuniary advafitages of one plan of 
working 'compared with some other. 
On such questions a mere guess, a 
supposition, or an assertion from any 
authority whatever, no matter how 
respectable, must simply be taken 
as such. Some of them have already 
been handled, but with little result, 
and simply because there are no re- 
liable data in existence for a satis- 
factory solution. And diitil definite 
replies can be given to some of the 
foregoing questions, and some others 
that will arise out of them, any real 
improvement in the art of tea cul- 
tivation, if not absolutely impossible, 
is highly improbable. 

The results from such a series of 
experiments as those indicated, if 
wrought out with care, would not 
only definitely settle many doubtful 
questions, but would make further 
improvement and progress compara- 
tively easy. The literature of tea, 
then, instead of being, as it now is, 
a series of dreary trivialities and 
silly commonplaces on subjects of 
only second-rate importance, should 
have a series of special articles by 
competent writers on really impor- 
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tantBubjeotd — the immediate re&ult tea; but it etili remaias for it to 
of careful experiment and accurate show those who have embarked 
observatiou, regulated and controlled capital in that branch of industry^ 
by the principles of physiological the one out of the many modes of 
and chemical science. Then, and cultivation now practised which will 
not till then, will we have entered on give the best returns, — in short, 
an eraof progress. Government intro- show which will pay best# 
duced, and for a time encouraged, t 

A FEW Remarks on Pruning Tea. 


Although it is about a quarter of 
a century since the cultivation of tea 
begun in India, only a few years, so 
to speak, have elapsed since tea first 
began to be seriously looked upon 
as a garden crop, and to have the 
commonest principles of horticulture 
practically applied to it. The idea 
that formerly for years guided tea 
planters, appears to have been that 
tea was a kind of forest crop on which 
high cultivation would be thrown 
away. Hoeing and raanuritpg were 
likely chiefly to stimulate the growth 
of rank grass and weeds that still 
disputed possession of the soil (usual- 
ly only too successfully), wirti the 
Chinese exotic, to the success of 
which they were looking for the reali- 
zations of their fortunes. In conse- 
quence of their attachment to such 
ideas, they did not consider a practi- 
cal acquaintance with farming and 
gardening as of prime importance in 
the management > of a plantation. 
Great energy, no doubt, was often 
displayed in planting out tea bushes, 
but none whatever in caring for them 
afterwards. Nothing was done to 
encourage the development of the 
bush whereby the yield was to be 
obtained ; the practice was, thank- 
fully, to collect what leaves the bushes 
might yield, and by the •aid of a 
Chinaman (who might or might aot 
have had anything to do with tea- 
making in bis native country) to con- 
vert tte latter into as good tea as 
possible. Among the ordinary oper- 
ations of gardening in respect of which 
tea had been, until a few years ago, 
quite neglected, is that of pruning. 
Many will say that pruning was prac*- 
tised all along, and to the then simple 


mind of the planter no doubt it was. 
A barbarous mode, I believe, was in 
practice, going over the bushes 
with a pair of shears — the manager, 
baboo, or whoever ho was, giving each 
coolie a stick ; this he was instructed 
to place in the centre of the bush, and 
to cut it off to the same height. This, 
of course, bruised the ends of the 
young shoots to such a degree that 
they, in most cases, died for two or 
three inches below the place they were 
cut at, and in many instances destroyed 
the plants altogether. The planter of 
Assam during this benighted period 
was still more in the dark as regards 
the science of pruning ; his mode of 
operation was to arm each coolie with 
a huge knife and a block of wood, and 
instruct him to gather the branches 
into one hand, bend them over on the 
block, while with the other he severed 
a foot or so from off the top of the 
bush, with as scientific a flourish as 
possible. This was called pruning; 
however, I am glad to know that these 
doings are of the past, and on the 
rationale and practice of pruning I 
would now venture to submit a few 
remarks. 

In many gardens in ’70, '71, and 
even in '76, you could see pruning car- 
ried out with the knife much worse than 
daring the shear period. I have seen 
a garden, where the bushes were on 
an average four feet high and two feet 
in diameter, operated upon in a man*' 
ner that would have made any man 
juad, who had bad even the slightest 
idea of what the bush required to 
develop it into a good leaf-producing 
plant 

A* few remarks, therefore, upon the 
facts and^ principles on which the oper» 
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ation is founded might be of use as 
guiding to a correct practice; and^ 
before going further, it \9ill be neces- 
sary to consider briefly the structure 
of the stems and leaves of plants, and 
their mode of nourishment and 
growth. 

The organs of flowering plants may 
be divided into vegetativotind repro- 
ductive. The vegetative organs are 
those by which the life of plants are 
sustained, and by means of which they 
grow* They consist of root, stem, 
and leaves. The reproductive organs 
(consisting of flower, fruit, and seed) 
are concerned with the continuation 
of the species by the production 
of other varieties, and they are sup- 

f 'orted by this plant for this purpose. 

t is with the former set that we are 
now chiefly engaged ; the structure of 
each and all of these parts (however 
much they may diflfer from each other 
in texture and external appearance) 
is fundamentally the same. Each con- 
sists of an agglomeration of vegetable 
cells. The vegetable cell, which is 
thus the ultimate elements of vege- 
table anatomy, consists typically of a 
very minute spherical closed sac, with 
certain fluid and occasionally solid 
contents. It is in fact a tiny bladder 
filled with fluids and solids, the mem- 
brane being thin enough to allow the 
passage of fluid through it ; but al- 
though typically spherical in form, 
cells are rarely so in fact. Some are 
developed into ducts and cylinders 
of various sorts, for tho transmission 
of fluids in the stem and leaves; others 
are lengthened out into spindle-shaped 
bodies, and made up into small faggots 
for the formation of wood : many are 
flattened brick-like forms for the con- 
struction of bark and into tiles for 
smoothing off the surfaces of the 
leaves, while an immense number are 
used as packing material or padding, 
and are stuffed wherever there is a 
blank to be filled up in the internal 
structure of leaves. The pith of youn^, 
plants is also made up chiefly qf cells 
sque^ed into a variety of shapes by 
pressure ; but modified as they may 
be in form and function, they aCil re- 
main essentially cells, and while young, 


the walls of all have the property of 
giving passage to fluids and gases. 
The cells in old wood, however, are 
exceptions, as their walls having be- 
come thickened, and their cavities 
obliterated, they are nearly, if not 
entirely, impermeable by fluids. If 
the stem or branch of a tea plant be 
cut across and examined with the 
naked eye, the following parts will 
present themselves: — In the middle 
of the stem, if it he an old one, there 
will be seen a cylinder of hard wood ; 
outside this a circle of green young 
sap-wood, and encircling all, the layer 
of bark. When examined microsco- 
pically, the central cylinder of wood 
is found to be formed chiefly of 
spindle-shaped cells laid close together 
vertically, and with these tapering 
ends overlapping. In old wood, as 
has just been said, these have become 
incapable of transmitting fluid and, 
therefore, of‘ performing any vital 
functioh, and the wood formed of 
them is useful to the plant merely as 
a mechanical support. This explains 
how trees that have become hollow 
from the decay of the wood in the 
centres of their stems can continue, 
nevertheless, to throw out leaves and 
to yield flowers and fruit. The struc- 
ture of the encircling layer of young 
or sap-wood differs in no way from 
that of the hard woqn, except that 
tho walls of the spindle-shaped cells, 
of which it mainly is composed, are 
thin and pervious to fluids, and the 
cavities of the cells are themselves 
filled with fluid. 

In stems of plants that have not 
attained a sufficient age, no central 
cylinder of hard wood will be recog- 
nizable. The whole of the woody 
tissue will, in such stems, bo found 
to conSstr of sap-wood, which will, 
ho*wever, be of greater density to- 
wards the centre. When the sap- 
wood is cut across, a greater or less 
amount of fluid will, at certain seasons, 
exude ; and this is the layer which, 
in the language of gardeners,* ‘bleeds’* 
if cut while the sap is rising. Out- 
side the ring of sap-wood is the bark 
which is composed of several layers, 
the inner of them being vascular and 
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affording passage to fluids, the centre 
mainly protective. 

The woody parts of the root of a 
tea plant being in reality merely 
stems situated under ground, will be 
found to resemble the stem proper 
in structure. The real roods consist 
not of the woody parts which give 
mere mechanical support, but of ten- 
der fibrils which proceed from these. 
These fibrils are composed of cellular 
tissue permeable to fluids ; and, as 
will be seen presently, they are the 
chief means by which a plant collects 
its food. 

The leaf which is anatomically but 
a flattened expansion of the branch, 
and which retains an organic connec- 
tion with it, consists of a mass of 
loosely-packed cells confined between 
two cellular membranes ( which form 
the skin on its upper and lower sur- 
faces) and penetrated spreading 
bundles of fibres and vessels— the 
so-called ‘‘veins’’ — derived from the 
branch. These loosely packed cells, 
as well as the vessels of the leaf, are 
freely permeable by fluids. The root, 
stem, and leaves, of which the above 
is a rough account, form the organs 
of a plant’s digestion and assimilation, 
and, therefore, of its growth. The 
material of its food must now be 
considered, also the mode in which 
these materials arc taken up and 
digested. 

Plants cannot take in solid food. 
Whatever they absorb must be offered 
to them cither as a fluid or a gas. 
The gaseous food of plants, in as far 
as it is absorbed in the state of gas, 
may be omitted from particular con- 
sideration at present. It is in the 
form of fluid that the great bulk of 
their food is taken up. This fluid 
consists of tho natural moisture of 
the soil, the various salts of the easth, 
and of manure which that moisture 
may hold in solution, and is absorbed 
by the delicate root-fibrils which radi- 
cate in all directions in search of it. 

Collected from the soil by the 
fibrils, this undigested fluid is cou- 
ducted to the stem, where, avoiding 
the hard heart wood, it passes into 
the part described above as the 


young or sap-wood layer ; and, trans- 
mitted from cell to cell, passes up- 
wards through the main stem along 
this layer, enters the corresponding 
layer in the branches, and finally 
reaches the flattened expansions of 
these we call the leaves. This ascend- 
ing undigested fluid is known as the 
crude sap.»Having reached the leaves, 
and there becoming exposed to the 
influence of light and heat, this sap 
arts with a large amount of water 
y evaporation, and undergoes certain 
chemical changes. Thus altered in 
character (and as it were digested) by 
the processes to which it has been 
submitted in tho leaves, &c., the sap 
is now no longer crude, but has passed 
into the condition in which it can be 
directly assimilated as nourishment 
by the cells of the plant. Up to j;his 
point the sap had been transmitted 
upwards in obedience to certain 
physical laws ; and, during the up- 
ward passage, probably no nutritive 
functions had been fulfilled by it. 
Before parting with the fluid which 
they have thus elaborated, tho loaves 
retain as much of it as they require 
for their own nourishment and growth, 
and tho remainder they return to the 
branches and stem mainly through 
the vascular tissues of the inner bark, 
i,e.^ tho ring immediately outside the 
cambium. Passing downwards through 
these vessels as its main channel, 
tho elaborated sap is distributed into 
all growing parts of the branches, 
stem, and roots, and in fact affords 
to these, as to tho loaves, the material 
of their nourishment and growth. It 
is thus clear that the leaves are organs 
of very great importance in the 
economy of a plant’s life ; and, indeed, 
in the mutual interaction of these 
and of the roots its life may be said 
to consist. Tho truth of this is 
illustrated in the structure of the 
seed, which in the class of plants to 
which tea belongs contains the rudi- 
linents of two leaves and a root, with 
'sometimes a little store of nourish- 
ment*ia addition. The parent plant 
supplies these to its offspAng to 
enable it to start in life ; and the very 
first thiipg the offspring does, when, 
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ia the act of germination, it begins 
life on its own account, is to send the 
two embryonic leaves upwards, and 
embryonic root downwards, and so 
begin the mutual process abovemen- 
tioned, thus becomes a living thing. 

The evaporation which takes place 
in the leaves, consequent on the ex- 
posure to the air of the cru^le sap in 
them, is a potent cause * of the ascent 
of that sap in the stem, and of its 
collection by the roots. As long as 
the leaves remain green and healthy, 
and continue exposed to air and light, 
so long will the roots go on collecting 
from the soil, fluid which the young 
wood of the stem will transmit up- 
wards in a steady stream. 

The vigour of the one process is 
accurately proportioned to that of 
the, other. The roots will not long 
collect, neither will the young wood 
of the stem transmit fluid, for which 
there is no demand for in the leaves 
above. If from any cause the demand 
made by the leaves should be sudden- 
ly reduced (as it would be by the 
removal of branches in pruning), the 
supply of sap, which had been collect- 
ed to meet the previous demand, 
would thus become excessive, and 
excess would be got rid of either by 
the discharge known to gardeners as 

bleeding,” or by the plant making 
an effort to utilize it by rapidly put- 
ting forth now shoots and branches. 
Suppose, for instance, that a tree in 
full health and vigour be cut down 
close to the ground, either of two 
things may happen — the sap in course 
of collection by the roots will either 
simply run to waste on the surface 
of the cut stem, or a growth of young 
shoots will spring up round the mar- 
gin of the stump, or from the under- 
ground stem. Shoots originating in 
this way are known in gardening as 
suckers ; and the vigour and rapidity 
of growth shown by many of them, 
though often .surprising, is easily 
explained when we consider that they^ 
are nourished by a root system 
calculated for the leaf systena of a 
tree. * r 


If shoots arising in this way be 
persistently cut down as fast as they 
appear, and the root system be, thus 
deprived of all demand for its collec- 
tions, and as it were of all object in 
life, it will soon decay and die. It 
is needless to say that, on the other 
hand, the growth and vigour of the 
leaves are modified by circumstances 
affecting the roots; and that any 
injury to the latter soon tells upon 
the former. Let us now consider for 
a little what systematic pruning and 
plucking of the tea- plant really 
amounts to ; and what it is that the 
planter demands of the bushes in his 
garden ? In the operation of the 
above, the plant is regularly deprived, 
during the season of active vegetative 
activity each year, of its young 
expanding leaves, and of the growing 
extremities of its branches. In other 
words, it is systematically deprived 
of the parts »;.hat are at once the 
organs of its digestion and the instru- 
ments of its growth, as fast as it pro- 
vides itself with them. 

Were the deprivation complete, 
the plant would simply die. But even 
in the most over-plucked gardens, it 
is only partial. 

Not only, however, does the planter 
thus continuously deprive the plant 
to a serious extent of th^ very organs 
of its life and growth, Ijnt he demands 
that it shall continue for a series of 
years to be submitted to this process 
(plucking) and still continue healthy 
and vigorous; or, as he phrases it, 
to give good “flushes.” Observe, 
too, the hind of leaves which have to 
be used for the manufacture of good 
tea. Are they old mature leaves, 
whose vital functions are sluggishly 
performed, and whose best days have 
past ? The • tea-plant being an ever- 
green, a large proportion of such 
might be removed without injury. 
It is not these, however, that are 
taken, but the young and growing, 
in which sap circulation is rapid and 
free, in which the vital processes are 
carried on with vigour, and to which 
the young branches bearing them, 


• Dr. Hale's experimenta on the ascent of aap. 
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and, indeed, the whole plant look 
chiefly for the materials of life* 

Where the planter has asked the 
plant to yield up these for a succes- 
sion of years, while he on his part, 
you may say, has rendered but small 
help in the way of manure and til- 
lage, and improper pruning, it is not 
to be wondered at that tea-planting 
has in many cases proved but parti- 
ally successful. 

Now, if wo think of the matter for 
a little, the process of “ plucking” 
will be seen to be really of the nature 
of pruning ; and to recommend prun- 
ing as a cure for the evils of ** pluck- 
ing,” let us consider briefly the 
appearance presented by a young 
shoot of tea before the tip has been 
taken off by the plucker. Such shoot 
bears on its entire length, let us say, 
ten leaves, and at the point where 
each leaf springs from the stem, i.e., 
at the axil there lies a small bud. 
Each of those buds is capable of 
development into a lateral branchlet. 
In a branch bearing, as we have sup- 
posed, ten leaves, it is not> probable 
that, were things left to their natural 
course, each of the ten axillary Jmds 
would become developed into lateral 
branchlets. 

When, however, the growing point 
of the shoot is removed, these axil- 
lary buds are stimulated by the as- 
cending sap, and most of them expand 
into lateri^l branchlets, and these being 
in turn topped by the plucker, their 
axillary buds are stimulated, though 
in a less degree, into expansion and 
so on. The vigour with which lateral 
branchlets follow on ‘‘ plucking,” or 
topping the leaders, diminishes regu- 
larly with each repetition of the pro- 
cess, until after a year or season of 
this treatment a period c€ ifearly com- 
plete stagnation is reached, and tbo 
original ten-leafed shoot with which 
we started presents the appearance of 
a tough, greyish barked stem, bearing 
at its top a dense collection of smalL 
wiry twigs, which carry a quantity or 
small thin tough leaves totally unfit- 
ted for manufacture into tea. These < 
twigs are of such low vitality that, 
when topped, they hardly throw out 


fresh lateral shoots or flushes.” The 
reason of this is simply that the small 
brush-like mass of shoots have in- 
creased in number out of proportion 
to their means of nourishment. The 
stem, through the sap-wood layer of 
which their nourishment is transmit- 
ted, has not increased proportionally 
with the Slumber of the leaves which 
has been forced into existence by the 
operation of plucking ; and it is a 
physical impossibility that, through 
the layer of sap-wood in the stem, 
there can be transmitted enough sap 
to support many young leaves in ad- 
dition to the old ones with which its 
top is crowded. Were such a stem 
left to itself, and all plucking suspend- 
ed for a time, it is probable that in 
some cases an equilibrium would be 
established between the leaves, and 
the sap-wood, and that the latter 
would again become extensive enough 
for the transmission of sap sufficient 
to support a natural succession of 
young leaves, or in other words ‘‘yield 
flushes,” but the process of recovery 
would involve time, which to the tea- 
planter means money. A quicker 
way, therefore, of obtaining leaf must 
be tried, and this is found in pruning 
off the wiry spray and useless wood 
with which the bushes are more or 
less crowded, and cutting back to a 
proper height all strong growing 
shoots, so that tho sap transmitted 
upwards may cease to be wasted in 
the support of leaves which can never 
be made into tea. These, as long as 
they remain on tho plant, must have 
their needful supply of sap, and, fur- 
ther, that the sap may be directed 
into tho new shoots which the plant 
may be expected to throw out after 
the pruning. It is thus that pruning 
becomes the necessary ^sequence of 
plucking, if healthy young leaves fit 
for tea-making are sought to be con- 
tinuously produced. The end in view 
should never be lost sight of when 
usiug the knife, for the mere meaning- 
less mutilation of a plant bj its ap- 
plication is quite as likely to be hurt- 
ful as not. It is very difficuft to get 
nativo workmen to understand the 
kind pf stems and brauches they are 
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to remove; and it will require much 
iugenuitjr and care, and incessant 
watchfulness on the part of a manager 
to keep them from doing harm. As 
is the case with many other matters 
it is easier to prune badly than to 
prune well : but there are few opera- 
tions where the difference in results 
between bad and good worhi-is more 
striking. In order to prune well, 
each bush ought (as has already 
been said) to be treated on its 
own merits ; but as it is pretty 
nearly hopeless to think of getting 
native workmen who are capable of 
doing this, it would be necessary for 
the manager (after having clearly 
defined to himself what it is that ho 
wants to effect, and the best way of 
doing it) to give his pruners a general 
idea ,of the kind of measures suitable 
for each portion of the garden, as they 
come to go over it, illustrating to 
them, practically, what kind of stems, 
shoots, and branches should be cut 
quite away, what kind should be 
merely trimmed, <fcc. It might bo 
sately impressed on the pruners as a 
fundamental maxim that old loood is 
to bo cut away within a few inches from 
the root, for it will generally be found 
that such wood bears no leaves of 
which good tea can be made, but 
merely the small thin sluggish sort 
that are carried by the broom-like 
masses of spray already described, as 
a rule ; then the best thing that can 
be done with hard old stems is to cut 
them off low down, in the lioiye that 
fresh new shoots may spring from the 
root and take its place, or from the 
‘‘collar,” as gardeners phrase it. 

By the removal of these, not only 
are a quantity of useless leaves pre- 
vented from preying on the sap, but 
light and air are secured for the young 
shoots that will spring up. If a bush 
be entirely composed of small twigs 
and spray, it is a question whether a 
certain number of them should not be 
spared until a succeeding year, to 
carry at\ as it were the life work of 
the plants, and not to trust entirely 
to the niw start in life which a clean • 
sweep of all would necessarily involve. 
When we consider the inijuence 


that leaves have in promoting the 
collection and transmission upwards 
of the crude sap, it does appear more 
rational to leave a certain number of 
those old stems for one season, so that 
by their means sap may be attracted 
and elaborated for the benefit of the 
young root shoots which may be ex- 
pected to appear as the successors of 
the stem that may be removed. Stems 
thus spared ought, however, to be cut 
away in the next year, by which time 
the youi^g shoots will have acquired 
some size and will carry a number of 
leaves. If the mode be adopted of 
at onco cutting down to the root the 
entire bush, the pruner, of course, 
accepts the chance, of the roots send- 
ing up no young shoots at all, and, 
therefore, dying — a result which, 
for reasons above explained, is quite 
possible, and the possibility of which 
should always bo borne in mind. 
Tea growing in c unsuitable localities 
or in posr soil, and in tea which has 
been prematurely plucked, it is ofteu 
the case that each stem is a plant, 
or a plant consisting of one stem ; and 
to prune entirely away such a stem 
would, therefore, be to cut down the 
entire plant, which, as we have just 
seen, is to run the risk of killing it. 
A wise precaution in dealing with such 
weakly bushes would be^ first to hoe 
deep and manure the soil round them 
so as to get them into little better 
heart, then to prune gently, and 
finally to cut down by the root during 
the succeeding cold weather. 

It is, of course, a question whether 
it would not be cheaper in dealing 
with such unhealthy tea to run all 
risks, and to cut it down to the ground 
at once. 

The old hard stems of which we 
have been treatiug may easily be 
recognized by the appearance of their 
bark, which often lichen-grown and 
watery, is always grey in colour.* 
Young stems, on the other hand, 
i are of a brownish colour, and often 
marked with dark lines. If a bush 
is very thick and close, and the young 
stems are twiggy above, and yield 
small leaves, they should be cut down, 
say six inches, from the ground ; but 
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the majority of young stems should, 
as a rule, be only trimmed or cut down 
to the height required. 

In many bushes there will be found 
springingistraight from the root a few 
long lanky shoots, which bear their, 
leaves far apart and do not branch. 
These have probably been unnaturally 
drawn up” owing to want of air 
and light ; they are never likely to be 
of much use, and, if in the way, 
should be removed. 

Young and vigorous trees should 
be cut down, as has already been said, 
to a proper height ; small wiry twigs 
cut away, and all good ripe wood kept 
for the building up of the bush ; and it 
should be borne in mind that the object, 
as much as any other^ is to regulate 
*the vegetation of the bush, and to 
admit light and air — most essential 
things for the well-being of tea bushes. 

The general principles already 
touched upon shouW be car^ried out, 
and after the pruner has fiuished with 
it, each bush ought to consist of young 
healthy stems, with fresh-looking bark, 
whicli do not branch too much. Each 
bush, as I have said, should be open 
enough to admit air and light to its 
centre, and cut to flat table-like form : 
experience alone will teach the com- 
parative severity or lightness of prun- 
ing which ^will bo most advantageous 
to the dilferent varieties of tea-plants, 
and in different soils and situations. 

It has not been the object of this 
paper to treat of other matters connect- 
ed with tea cultivation. 

I would merely say in conclusion 
that, to ensure success, pruning must 
go hand-in-hand with deep hoeing, 
careful weeding and manuring. If 
these, the essential parts of all garden- 
ing and farming, be attended to, the 
results will be happy • in* spite of the 
low rates at which tea is now selling. 

CniLDE Habold. 


The leaf-buds becoming bard after the 
first flush, are, I believe, principally occrA 
sloned by water at the tap root, and are 
not 80 much due to atmospheric changes 
of the weather ; but it often shows itself* 
after the third flush, when there has been 
long continued drizzle rain. The right 


thing to do is to pluck off these hard roots, 
and dig deep and well, pressing the soil 
close to the roots. We ought, as in indigo, 
to^ have fixed rules for work. I mention 
this, as “Inquirer” calls pruning in 
January and February early pruning. This 
is about the right time, 10th J anuary to 
16th March, for the hills of Darjeeling, 
when the sap is commencing to circulate. 
Formerlj?^ people pruned in October, 
November, and December; and all the 
ends of the trees drew up by the westerly 
winds, and so many trees were cankered 
and gave hhanji flashes. Higher up the 
hills, 6,000 and 6,000 feet, it may be right 
to prune later ; but each planter should 
find out, by experiment of a few trees here 
and there, what is the proper time for 
pruning his garden, and not listen to every 
idle breath of wind ho hears, A manager, 
by idle, careless, mis-called high cultivation, 
can do a great deal of harm. The Assam 
Company bury their prunings : so do I, ^ 
and with great advantage ; out ttfh right 
place to bury them is the question. If on 
the top of the surface roots close to the 
stem, then no doubt groat damage is done, 
as above, through fermentation ; but if 
placed some eighteen inches off, at the tip 
of the surface roots— as all fruit trees in 
England are done, whoso surface roots are 
pruned to bury them within reasonable 
space for manuring them — no doubt great 
good is done. 


One of my gardens two years ago yielded 
11 maunds per acre. Last year it was 
manured with guano and bone dust, and 
yielded only 10 maunds, but never culti- 
vated and plucked so hard that 1 could not, 
in pruning, cut ofi‘ half an inch of young 
green wood. All that I could do was to 
thin out the crowds feet brought on by over- 
plucking. The year before it had yielded 
11 maunds with moderate plucking, — that 
is leaving on a leaf and a bit of a leaf 
including the buds on each shoot. I do 
not call this hard plucking ; but hard 
plucking is taking off the first and second 
flushes — ^^every bit of them, leaving not 
one young leaf to circulate the sap. The 
sap is not circulated in the old leaves : they 
perform functions ; but what they are it is 
difficult to state, except that of keeping 
the tree warm. Many managers clean all 
these old leaves off the trees, and leave the 
trees almost in a state of nudity. This is 
qujte a distinct practice from thinning 
out crow's feet brought on by bad pluoking 
the year before. Trees so treated have their 
first and second flush, but appear to be 
totally exhausted for a third flush. It is 
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dear from the above that no manure will 
revive a tree if rnthlessly cleared of iks 
leaves---old and young ; and hard plucking 
gives not a leaf more than is usually 
given by trees when well treated. See the 
yield above. 

This system of hard plucking, joined to 
bard pruning year by year, lessens the 
vigour and size of the plant, and mate- 
rially lessens the yield. It may succeed 
for one year, and exhanst previously well, 
grown trees ; but to try it on deteriorated 
trees is ruination. 


Itt the Eangra Valley the tea bush is 
essentially a bush. It is highest from 15 
inobes to 2} feet : it is not single stemmed, 
bat has a growth of many stems— 20 and 
30 in some instances — springing direct 
from the ground or just above it. These 
stems, from their' stunted height,^ thicken 
and form cross growth and white wood 
veiy rapidly, and have to be thinned out. 

in good bushes J to J of the bush would 
be cut out— not in the segment of a circle, 
but carefully and evenly out of the whole 
bttsh. In bad bushes, where rapid re- 
generation is required, a third and some- 
times a half is ruthlessly cut away ; the 
symmetry being preserved in a skeleton 
form. I do not think it is an exaggeration 
to say that in some of the Kangra Valley 
gardens the pruning could not bo done 
With greater care or precision, and any one 
who chooses to look, can see in various 
plantations large areas of tea, which were 
pruned at the rate of from 15 to 25 bushes 
per man per diem, giving later on the most 
satisfactory results in an improved yield, 
and what is almost more important, an 
improved class of leaf. The same system 
of praning is adopted at Kumaon and 
Debra Dhoon by practical English gar- 
deners, who have increased the yield of 
their gardens in a most wonderful way : 
and the secret of this happy result lies in 
judiciously cutting away old wood from 
the bottom of the bush, and so forming 
every year new growth. In a few words, 
two-thirds of the sap is devoted to making 
leaf, and one-third to making new wood, 
which is, as it sounds, a prudential policy 
for any planter to follow. 

Plucking, 

Taking off 2f leaves, counting tip as 
one, I endeavour to go round on full bear- 
ing area, ie., of bnshes 6 years old and 
upwards, «at intervals of about ten days 
from Jui\B to end of October. As the 
flashes from bushes of that age are seldom 
quite ready for pluoking on this Estate 
nnder an average of eleven to twelvf days, 


they are taken off therefore from one to 
one-and-a-half days before being quite 
matured, with the object of producing 
tea of greater strength than would accrue 
if the leaves wore gathered later, and I 
am quite confident from long practice that 
the end is attained thereby, 

2. If I were left to my choice I should 
pluck about every ten days, but this I 
haven’t been able to manage this year, the 
periods ranging to nearer 15 days, and yet 
1 am plucking decidedly fine leaf. 1 take 
everything off the bush, when I do come 
round, for I find this plan forces out a 
much better flush than would otherwise 
follow. I would not however venture on 
this until my bushes are grown, say about 
the I5th June ; up to that date I am care- 
ful as to side shoots. 

3. No amount of manipulation or 
“dodges” in the tea house will ever 
make strong liquoring tea out of bs^ 
leaf. To obtain good leaf implies a com- 
bination of good soil, good cultivation, 
good plant, and careful plucking. The 
point to be aimed at is to got your leaf 
removed, from tbe'dhoot just exactly when 
the shoot • is at the specified stage of 
growth and no later. Certainly no sooner 
or it would be detrimental to the plant. 
I consider therefore that a complete circuit 
of the garden should be made by the 
pluckers once a week, if possible, and not 
later than once in nine days, if quality 
and quantity are to be as nearly as possible 
combined ; but great care must be taken 
by the Manager not to let the pluckers take 
shoots which are younger than he intends 
they should be, and that eaclf shoot pluck- 
ed comprises two leaves af;d a bud, and 
not less. When the leaf is got in at 
its correct stage of growth its manufac- 
ture 18 very easily managed, and if two 
leaves and a bud only are taken, it will 
nil fairly classify, with very little breaking 
up into Pekoe and Broken Pekoe, 
because it will all be found to contain 
sufficient strength of liquor to thoroughly 
entitle it to be classed as Pekoe. 

4. Condemns plucking between flushes, 
says there is one real and one intermediate 
flush every &8 flays, and that both nature 
and ^9xperience are against ten days* 
plucking. 

5. Argues that it is upon the developed 
leaves the trees chiefly depend for their 
vital action ; the very young leaf is rather 
\feeding upon the parent than itself acting 
as a vital organ. So by pinching off the 
tops as often as you can, stronger develop- 
ment is attained. 

0, Pekoe Souchongs are fetching 7 to 8 
annas onlyi while Souchongs and Srokeo 
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teas oofTimaad 6 annaH. Qiiaiitity therefore separately. My bushes flushed about every 
is quite as much an object as quality, and fourteen days and they are plucked 
the more large soft leaf that is taken the accordingly . — Indian Tea and its Manu^* 
better, especially if it can be manufactured facture. 


Manure. 


Eveey substance which has been 
used to improve the natural soil, op 
to restore to it the fertility which is 
diminished by the crops annually 
carried away, has been included in 
the name of manure. Thus chalk, 
marl, clay, and even sand, when added 
to the soil for the purpose of im- 
proving its texture, have been called 
manures ; and some confusion has 
arisen in our ideas in consequence of 
applying the same word to signify 
things which are essentially different. 
The French have a term by which 
they distinguish the substances which 
merely improve the mechanical tex- 
ture of the soil from those whj^h act 
more directly in nourishing the plants 
which grow in it. The former of 
these they call amendemenis^ and the 
latter engrail. 

It is well known to all practical 
agriculturists that the texture of the 
soil and the proportions of the earths 
of which it is composed are the first 
and most important conditions of its 
productive ppwers. When there is a 
good natural l^am which retains mois- 
ture without becoming wet or over- 
charged with it, and permits the 
influence of the atmospheric air to 
pervade it, the crops cannot fail to bo 
more certain and remunerating than 
in loose sands or tenacious clays, 
however rich they may be in those 
substances which are supposed to 
supply the elements from which the 
juices of plants are chiefly composed. 
But, at the same time, 'it is equally 
true that the best texture of soil 'will 
not produce good crops for any length 
of time without the help of some 
other rich manure to recruit the loss 
produced by vegetation. 

The various means of improving 
the texture, such as tillage and the 
mixture of earths, are treated of 
separately. [Tillage ; Soil; Loam; 
Mabl ] We shall here coufiue our 


observations to that class of manures, 
which stirAulate or enrich the soil. 

There are some substances which 
evidently belong to both classes of 
manure. Of these, lime, either in its 
caustic state of quick-lime or its 
milder form of a carbonate or chalk, 
is the principal. Lime, being an 
earth less porous than sand, and more 
so than clay, has an improving effect on 
soils in which either sand 6r clay pre- 
vails ; but it has also a chemical effect 
as an alkaline earth ; and, considered 
in this light, it acts on the Soil in a 
peculiar manner, and greatly assists 
the effect of enriching manures, which 
are all of animal or vegetable origin. 

Lime as a manure acts most power- 
fully in its caustic state — that is 
when deprived of the carbonic acid 
which is generally united with it. 
The carbonic acid is expelled by the 
heat of the kiln, and limestone is 
by this means reduced to the state of 
quick-lime, in which it has so strong 
an attraction for moisture and carbonic 
acid, that, if it be left exposed to the 
atmosphere for any length of time, it 
absorbs both from it, and gradually 
returns to the state of hydrate and 
carbonate, or lime united with water 
and carbonic acid, with this difference, 
that it is now a fine impalpable pow- 
der, instead of a hard stone. 

Among the purposes it serves, 
and besides its use as a direct food of 
plants, are those comprised in its rela- 
tions to the dormant and mischievous 
ingredients of soils ; its power to 
detach serviceable alkaline matters 
from useless positions in the soil ; its 
power to induce the decomposition 
of vegetable matter there ; its power 
to decompose and render harmless 
mineral and metallic salts o& a mis- 
chievous character ; its uses in.detach- 
Ing ammonia from comparatively inso- 
luble compounds of it, and so present- 
ing poiiions ready for immediate use 

. • 22 
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by the plant ; its influence in possibly 
increasing the power of soils to absorb 
ammonia from the air. 

Besides all this, its influence on tlie 
texture of the soil, on the growth of 
weeds, on the general fertility of the 
land, on the growth especially of 
particular crops, should be ^so named. 

The use of frequent limings in small 
doses, as compared with larger dress- 
ings at longer intervals, depends on 
the quantity of vegetable matter in 
the soil, but the larger dressings are 
generally to be preferred, on the 
grounds that in practice the full in- 
fluence of a liming is not seen until 
after several years, and that the 
abundant fertility which, when lime is 
properly used, is consequent upon its 
use. mayo when rightly managed, bo 
made to reproduce itself, and so be- 
come permanent. The abuses to which 
it is liable are, chiefly, its application 
to soils deficient in vegetable matter, 
and its application along with manure 
rich in ammoniacal matters. But a 
distinction may be drawn between 
rotten dung ana recent farm manure 
in this respect, — the application of hot 
lime along with the former being waste- 
ful, but along with the latter by no 
means uneconomical. There are many 
modes of applying lime, as slaked 
or unslaked, — in compost with vege- 
table matter of any kind, or directly to 
the laud, ploughed or hoed in deep or 
shallow, in quantities of 40 or of 240 
bushels per acre, &c. One of the best 
rules of practice is, to apply it where 
there is the greatest quantity of unde* 
composed vegetable fibre in the soil. 

The use of quick-lime in rendering 
inert vegetable fibres soluble, and 
hastening the decomposition of animal 
substances, is of the greatest import- 
ance in agriculture, Substances may 
be rendered highly enriching in a short 
time, which, without it, would have 
lain long dormant in the soil or the 
dung-heap. Its eflects in this way 
will be^ more particularly noticed V 
when we treat of composts. * 
Whefever there is peaty matter in* 
the soil — which, owing to the taiiiiin 
principle which it contains, is, by itself, 
perfectly incapable of putrefaction- 


lime is the true remedy. On the other 
hand, in a very stiff clay, chalk or 
lime will render it much more porous, 
and admit the influence of the atmos- 
phere ; it will correct acidity, and 
assist the nutritious effects of animal 
and vegetable manures. Quick-lime 
spread on a soil abounding in vege- 
table matter will make it active by 
dissolving the half-decomposed fibres 
and converting them into a soluble 
mucilage : being extremely minutely 
divided by its property of attracting 
moisture rapidly, a very small quan- 
tity produces an immediate effect. 
Hence it is generally spread over 
fallows which aro preparing for sowing. 
If it were put on the land long before 
the seed is sown, it would have lost its 
chief and immediate power by attract- 
ing carbonic acid and returning to the 
state of carbonate or chalk, and all 
the expense burning would be 
thrown Qway, except as far as it has 
thoroughly pulverised it. But frost 
does this with chalk spread before 
winter at a much cheaper rate ; aud a 
good dressing with chalk will last iu 
the soil, and its effects be preserved, 
many years after all the lime would 
have disappeared. It is, therefore, a 
matter of mere experiment and cal- 
culation whether it be more profitable 
to put ten cart-loads of chalk on an 
acre of stiff clay, or onb or two cart- 
loads of quick-lime. If the soil be 
very tenacious, the chalk will probably 
be the most profitable in the end as well 
as the cheapest ; but for a few crops 
the lime may appear to have the advan- 
tage. Everything depends on situa- 
tion, and the comparative facility with 
which lime and chalk can be procured. 

On poor sands chalk will be found 
to produce a greater and more per- 
manent improvement than the same 
value in lime, which, unless it be mixed 
with clay or vegetable substances, 
will not be of great use on such soils. 
When marl can be procured, or clay 
and chalk, these will be the best cor- 
rectives for the porous nature of sand, 
whether mixed by nature or artificial- 
ly. But marls are chiefly “amende- 
ments,’’ and as such will be noticed 
separately. 
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It may, however, be mentioned here, 
that experience in the use of lime has 
varied exceedingly owing to two 
causes ; one of which is that limes 
vary exceedingly in their qualities, 
and the other, that crops vary exceed- 
ingly in their need of lime. The 
latter of these particularly points to 
the use of lime as being directly the 
food of plants, and thus more influ- 
ential for one crop than another. Ou 
the former we may merely state that 
analyses of lime from quarries in dif- 
ferent parts of Great Britain, show 
that the quantity of lime present varies 
from 60 to nearly 100 per cent. And 
an even more valuable ingredient than 
lime in certain limestones, namely, 
phosphate of lime, certainly adds 
largely to the fertilising influence 
which certain limestones exhibit. 
Thus in Connemara, Mr. Whitwell of 
Kendal has had various limestones 
analysed, with the follo^wing results : — 
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It is plain that differences of this 
kind must produce very great differ- 
ences indeed in the fertilising influ- 
ence of the lime we apply. A lime- 
stone containing only 68 per cent, of 
lime, such as some of them near 
Dublin, will be of less value than a 
Durham limestone containing 94 per 
cent, (just as 6S is less than 94) in 
respect niferely of the effect of the 
caustic calcareous matters ou the soil ; 
hut if, apart from this mere carbonate 
there be present a phosphate in any 
quantity, an effect of an altogether 
different and valuable kind must fol- 
low its application. The mineral 
phosphate which, while in the masses 
of the rock, would be comparatively 
useless, must, when broken down to 
powder as by burning and slaking the 
limestone rock, it becomes, be so laid 
open to the influence of ther solvents 
of the rain and air, as to act upon 
the plants like a dressing of bones. 
Then, again, consider the effect of a 
large quantity of magnesia, which, 
when caustic, acts more slowly but 
more persistently — and you cannot 
doubt that the composition of the 
limestone you employ must be looked 
to for much of the explanatiou of the 
results of its application. 

But apart from the general influ- 
ence of lime on the soil there is to be 
considered the relation in which it 
stands to the several crops the farmer 
cultivates. 

Immense differences exist among 
our agricultural crops as regards the 
quantity of lime which they contain. 
Thus the ash of wheat-straw contains 
6 per cent, of lime, of barley-straw 
8 •per cent., of rye-straw 9 per cent,, 
and these crops accordingly do not 
take more than 10 to ISlbs. of lime 
out of au acre by the growth of an 
ordinary bulk. Bean-straw, on the 
other hand, or rather the ash of beau- 
straw, contains 21 per cent, of lime, 
the ash of the pea 55 per cent., of 
the vetch 38 per cent., much larger 
quantities, and so an ordinary ^erop of 
beans and peas respectively will take 
by means of the one 381 ffs., and 
by •means of the other 1901 bs. of 
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lime from the ncre. Both of these 
crops, therefore, on the ground of 
direct use of the lime for food, require 
a larger quantity of calcareous matter 
in the soil. 

Take now the case of some of the 
root crops : we have in turnips, bulb 
and top respectively, lime to the ex- 
tent of 11 and 23 per cent, of their 
ash respectively ; in the^ case of 
mangold a smaller quantity, namely, 

3 and 8 respectively ; in the case of 
the potato, 2 and 17 per cent, respec- 
tively ; in the case of the carrot, 8 
and 32 per cent, respectively ; in the 
case of lucern again, which especially 
prospers on calcareous soils, one-half 
of its ash is lime. An examination of 
the ash analyses of plants shows the 
composition of the crops which they 
indicate to tally with agricultural 
experience as to the character of the 
soil they prefer. Thus the ash of the 
lucern contains 50 per cent, of lime, 
and that of sainfoin 29 per cent. 
These figures accordingly prove that 
the influence of lime as a manure 
does, to some extent, depend upon its 
power to supply plants with direct 
food. 

We turn now to the more direct 
manures — those which really contri- 
bute the bulk of those materials to- 
wards the growth of plants in which 
the natural soil and air, the only 
other sources of nourishment open to 
them, are deficient. 

The first and most important class 
of manures are the excrements of 
animals. The peculiar property of 
earth in absorbing putrid effluvia and 
removing disagreeable smells, appears 
an indication of nature to lead us ^o 
bury putrid animal substances, of 
which the excrements and dead car- 
casses of animals are the most numer- 
ous and obvious. It would require 
no length of experience to show that 
wherever this is done, vegetation is 
more vigorous. There is, therefore, 
another motive for burying dung than 
merely to get rid of a disagreeable \ 
substance: From the most ancient 
times, which there are any records^ 
the dunging of a field has been an 
important part of cultivation. I'he 


preparing of the dung of animals, so 
as to render it more efficacious, is a 
later improvement, and has not yet 
attained the perfection of which it 
is capable, unless it be so in China, of 
which we read wonderful accounts. 
The fresh dung dropped on the ground, 
far from improving the herbage where 
it has fallen, appears to injure it, and 
render it unfit for cattle to eat ; when 
it gradually disappears, and not till 
then, the spot is restored to its for- 
mer verdure. But if the dung be dug 
into the ground and covered with 
earth, the fertilising elFect will be 
immediately perceived. This is a suffi- 
cient lesson to the husbandman to 
make him bury the dung as soon ns 
possible. But this not being always 
practicable, it is collected in heaps 
until it can be carried to the land 
prepared for its reception by plough- 
ing or digging. By mixing the straw, 
which has servecj as litter to cattle, with 
their dung, the quantity is increased, 
and by 'allowing this mixture to heat 
and putrefy a greater quantity of 
manure is produced. This is probably 
the history of the dung-hill. In the 
making of a dung-hill, experience 
has taught methods which accord w’ell 
with what science might have taught. 
The manure must be soluble before it 
can be effective ; this solubility can 
only be produced in more solid 
portions, such as the stuaw, by putre- 
faction, which tlie dung promotes 
when duly moistened. The exact 
moment when it is most advantageous 
to bury it in the ground, in order to 
its greatest immediate effect, seems 
not yet fully decided. Some let the 
decomposition go ou until a great 
portion of the heap is converted into 
a black, tough, greasy substance, 
which, fronji early association, gives 
the, idea of richness. It is no doubt 
a powerful manure which acts speedily, 
but is it the most economical ? This 
may be disputed, A great portion of 
the substance must have been resolved 
into gases, which fly off and are lost. 
The remainder, evident ly carbonaceous 
from its colour, has acquired too 
much of the appearance of charcoal 
to be very efficient j and it is only 
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the exuding juice which is immediate- 
ly fertilising. The most experienced 
farmers agree, that whenever the 
brown colour of a dung-heap verges 
towards a black, the dung has lost 
something of its value, besides the 
diminution in its bulk by dissipation. 
The best state in which dung can be 
carried to the land, for an immediate 
as well as permanent effect, is when 
the straw is so rotten that it readily 
breaks into short pieces, without 
having entirely lost its form : it 
should then be of a brown or maho- 
gany colour, uniform throughout the 
mass. Whenever dung is mentioned 
by foreign agricultural writers, it is 
generally understood to be in this 
state, which in English is called short 
dung. It must, however, bo admitted 
that farm practice is more and more 
sanctioning the doctrine of the chemist, 
that it is true economy to bury manure 
as soon as we have it. 

Autumn application of fresli dung 
is found more eflBcient and economical 
in the long run than the ordinary 
wasteful management of the dung in 
heaps. Nevertheless, as manure is 
wanted for the land at different seasons, 
it is of consequence that the dung 
from the yards and stable should be 
collected iu such heaps, and managed 
so as to be in the exact state which is 
thought most advantageous at the time 
when it is vcarted on the land. 'I’o 
effect this some attention is required. 
The oldest portion must have its putre- 
faction retarded, and the newest acce- 
lerated, to bring them both to the 
same state. This is easily done. If 
a certain thickness of dung is kept 
trodden down by the cattle, it will be 
a long time before it decomposes, nor 
will it do this without being turned 
over to expose the under portions to 
the air. If, on the contrary, it be car- 
ried out into a heap in a loose state, 
and occasionally turned over and 
moistened when it appears dry, it will 
heat and be ready in a very short 
time. When a sufficient quantity oty 
short dung can be carried to a field 
prepared to receive it, and immediate- 
ly hoed or ploughed in with a shallow 
furrow, it will soon incorporate with 


the soil and afford a succession of 
soluble matters, which will give regular 
nourishment to the plants. This is 
said on the supposition that the soil 
is ill that state when it only requires 
replenishment, and has a texture 
favourable to the crops raised upon it. 
In poor sands or wet clays some modi- 
fication in the state of the dung may 
be necessary. 

In speaking of dung, we have not 
said anything of the different kinds 
of dung produced from different 
domestic animal^. In some cases it 
may be advantageous to keep these 
separate: for instance, the dung of 
cows from that of horses ; of cattle 
feeding on oil-cakes or grain, with or 
without turnips, and those fed on 
straw or refuse hay only. Cow-dung, 
when in a fresh state, is thought best 
for light soils, and horse-duilg for cold 
heavy soils. But in general a mixture 
of the dung of all the different animals 
kept on a farm with all the straw that 
can be afforded, will give a manure of 
an average strength, which may be 
used upon all kiuds of land; with this 
difference, that for light soils it should 
be more decomposed than for the 
heavy, and also hoed in deeper ; for 
the air penetrates the light soil to 
a greater depth, and sooner acts on 
the manure. In heavy laud the straw, 
if not so much decomposed, will form 
cavities to let in the air, and facilitate 
the disintegration and tilth of the soil. 
All this is well known to most farmers, 
but not always strictly attended to. 
It is better to manure slightly and 
often than to put on a large quantity 
at once, except for some particular 
crops, which require a rich earth, and 
consume much manure, such as pota- 
toes, &c. Manure is to a tea-garden 
what daily food is to an animal; it 
must be procured at any sacrifice. 
It is better to let an old and exhaust- 
ed plot of tea remain uncultivated 
rather than to break it up without 
having the means of manuring it. A 
little leaf may be obtained, but the 
land is deteriorated and whiA is ob- 
tained from it is dearly paid £pr. 

Various means have been adopted 
to* increase the efficacy of manure. The 
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siLopiest is to husbaud the manure ot 
cattle^ obtained from their stalls^ 
either by keeping the litter and more 
solid parts of the dung separate from 
the urine and liquid parts, which are 
collected in large reservoirs, and used 
in the liquid state, or by putting litter 
daily so that it accumulates under the 
animal and absorbs the whole of the 
solid and liquid excrement. The liquid 
manure system is not gaining ground 
in farm practice, and it seems to be 
generally allowed that the best mode 
of saving it is in the litter of cattle ; 
the dung thus formed containing the 
whole of it, in a form to which the 
ordinary practice of the farm is 
already adapted. A word or two must 
nevertheless be said on the uses of 
liquid manure. 

Notwithstanding some apparently 
contradictory opinions, it is pretty 
generally acknowledged by those who 
have had long experience of its use, 
that urine and similar animal sub- 
stances have a more powerful effect on 
the soil, when they have undergone a 
certain degree of putrefaction, than 
when they are used in a fresh state, 
and that this is produced with the 
least loss of substance when the 
liquid has been confined in close 
vaulted cisterns which admit the 
external air only partially. On light 
soils this liquid has a most fertilising 
effect, if it is used frequently in small 
portions at a time. On very h^avy 
soils this effect is not so apparent, and 
for such soils the liquid is accordingly 
mixed with sand or any light earth 
before it is applied ; or, instead of 
using it at once upon the land, it is 
poured over the litter, which has been 
collected in a heap or in a yard, after 
having served for the cattle. This 
litter, having been deprived of the 
urine which would otherwise have 
mixed with it, would rot very slowly 
and produce a very inferior kind of 
manure, unless it were moistened, and 
fermentation were excited by pouring 
the half-putrefied urine over it. It 
may be objected that if the urin^i is 
only collected to moisten the straw 
which has served as litter, it would be * 
as well to let it be mixed at first, 
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without the trouble of pumping it up 
and the expense of a cistern to hold 
it. But we shall soon see that there 
is a very wide difference. In the 
common mode of collecting farm-yard 
dung, the straw is very unequally 
impregnated with animal matter: at 
one time it will contain a large por- 
tion and run rapidly into fermenta- 
tion ; at another, there will be so 
little, that it is with difficulty that heat 
is excited in it. By separating the 
urine and litter, the straw will go 
much further, and can be mixed with 
the urine at the most advantageous 
time; thus it forms a much richer 
manure in a smaller compass, from not 
being so much diluted with water. 
Should there be a deficiency of straw, 
earth or sand will supply its place, in 
as far as soaking up the rich juices ; 
for the addition to the manure from 
the decomposition of the straw itself 
is very small in proportion to that 
which ..animal juices afford. If the 
liquid is collected from a stable ora 
yard where cattle are kept as soon as 
it is produced, and is carried off into 
a cistern, there will be a much better 
and drier bed left for the cattle, es- 
pecially if the rain be kept off by 
light shades. "When the litter is 
soiled to a certain degree, it may be 
removed to a heap in a proper place, 
where its conversion into rich dung 
may be effected by thet addition of 
putrefying urine, than which nothing 
will so soon rot vegetable fibres, if the 
air be admitted to the heap. The 
portion which is not wanted for some 
time may be left to decompose more 
slowly ; and, as the time approaches 
when it is wanted for the land, it may 
be managed so as to be in that state 
which experience has shown to be 
most effective in the improvement of 
the crops. 

There is some appearance of 
certainty and regularity in this mode 
of making a dung-hill, which there 
scarcely is in the common practice of 
^accumulating straw, dung, and urine 
without any regularity in a farm-yard, 
turning it over when the cattle leave 
it for the pastures, and carrying so 
many cart-loads per acre on the land 
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to be manured, without any measure 
of its comparative strength. One 
portion is often almost burnt black and 
another appears like the fresh litter of 
the stables, not being even thoroughly 
soaked with moisture. It is true that 
good farmers pay more attention to 
their dung-heaps, and endeavour to 
carry out the manure in a proper 
state; but how much more readily 
would this be accomplished by the 
help of a large cistern full of the 
richest animal matter in a state of 
partial putrefaction. In situatious 
where straw bears a high price, it naay 
be doubtful whether a cistern might 
not permit a considerable profit to be 
made by the sale of a portion of the 
straw, without any diminution of the 
manure required for the farm, since 
for light soils the liquid might be used 
alone, and for stiffer soils it might be 
mixed into a comppst with earth, 
chalk, and any kind of re^se vege- 
table matter of less value than straw. 
It was an opinion expressed by a cele- 
brated agriculturist* to the late Mr. 
Rham, that he considered the use of 
straw in dung to be merely as a sponge 
to hold the liquid animal matter iu its 
pores or tubes. In fact, straw or old 
thatch, merely rotten by long exposure 
to air and moisture, is of little or no 
value as a manure, although it will 
sometimes prt)duce good potatoes, by 
rendering a stiff soil pervious and 
porous ; but, in a light soil, a gallon of 
urine is worth tea times its weight of 
rotten straw. Thus doctrine may 
appear strange to some agriculturists, 
but it will bear the test of experi- 
ment. 

It is well to add here the conclu- 
sion to which Dr. Voleker’s researches 
into the composition and»mJfnagement 
of yard manure have led him. * We 
extract them in an abridged form from 
his papers in the ‘ Journal of the 
Agricultural Society^ ; — 

“ Perfectly fresh farm yard manure , 
contains but a small proportion of free# 
ammonia. 

• Mr. De Fellenberg, of Hofwyl, new Berne, 
in Switzerland. 


The nitrogen in fresh dung exists 
principally in the state of insoluble 
nitrogenised matters. 

The soluble organic and mineral 
constituents of dung are much more 
valuable fertilisers than the insoluble. 
Particular care, therefore, should be 
bestowed upon the preservation of 
the liquid excrements of animals, and 
for the same reason, the manure 
should be kept iu perfectly waterproof 
pits of sulilcient capacity to render 
the setting up of dung-heaps in the 
corner of fields, as much as it is possi- 
ble, unnecessary. Farm-yard manure, 
even in quite a fresh state, contains 
phosphate of lime, which is much more 
soluble than has hitherto been sus- 
pected. The urine of the horse, cow, 
and pig, does not contain any appre- 
ciable quantity of phosphatd of iime, 
whilst the drainings of dung-heape 
contain considerable quantities of this 
valuable fertiliser. The drainings of 
dung-heaps, partly for this reason, are 
more valuable than the urine of our 
domestic animals, and, therefore, ought 
to be prevented by all available means 
from running to waste. 

The most effectual means of pre- 
venting loss in fertilising matters is 
to cart the manure directly on the 
field whenever circumstances allow 
this to be done. 

“ On all soils with a moderate pro- 
portion of clay, no fear need be enter- 
tained of valuable fertilising sub- 
stances becoming wasted if the 
manure cannot be ploughed in at once. 
Fresh, and even well-rotten dung con- 
tains very little free ammonia; and 
since active fermentation, and with it 
the further evolution of free ammonia, 
is stopped by spreading out the 
manure on the field, valuable volatile 
manuring matters cannot escape into 
the air by adopting this plan. As all 
soils, with a moderate proportion of 
clay, possess, in a remarkable degree, 
the power of absorbing and retaining 
manuring matters, none of the saline 
and! soluble organic constituents are 
thus wasted, even by a heavy fall of 
rain. It may, indeed, be questioned 
whether it is more advisable to plough 
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in the manure at once, or to let it lie 
for some time on the surface, and so 
give the rain full opportunity to wash 
it into the soil, 

“It appears to me a matter of the 
greatest importance to regulate the 
application of manure to our fields, 
so that its constituents may become 
properly diluted and uuiforihly distri- 
buted amongst a large mass of soil. 
By ploughing in the manure at once, 
it appears to me, this desirable end 
cannot be reached so perfectly as by 
allowing the rain to wash in gradually 
the manure evenly spread on the sur- 
face of the field.** 

Among other conclusions regarding 
the common management of dung- 
heaps to which Dr. Volcker leads us, 
are the following : — During the fer- 
mentation of dung, the phosphate of 
lime which it contains is rendered 
more soluble than in fresh manure. 
In the interior and heated portions of 
manure-heaps, ammonia is given off ; 
but, on passing into the external and 
colder layers of dung-heaps, the free 
ammonia is retained in the heap. 

Ammonia is not given off from the 
surface of well compressed dung- 
heaps, but on turning manure-heaps 
it is wasted in appreciable quantities. 
Dung-heaps, for this reason, should 
not be turned more frequently than 
absolutely necessary. 

If rain is excluded from dung-heaps, 
or little rain falls at a time, the loss in 
ammonia is trifling, and no saline 
matters of course are removed ; but if 
much rain falls, especially if in heavy 
showers, upon the dung-heap, a serious 
loss iu ammonia, soluble organic 
mattery phosphate of lime, and salts 
of potash is incurred, and the manure 
becomes rapidly deteriorated in value, 
whilst at the same time it is diminished 
in weight. 

The worst method of making 
manure is to produce it by animals 
kept in open yards, since a large pro- 
portion of valuable fertilising matter 
is wasted in a short time ; and after 
a lapse df 12 months, at least 2.3rds . 
of the substance of the manure i is 
wasted, and only l-3rd inferior in 


quality to an equal weight of fresh 
dung, is left behind. The most 
rational plan of keeping manure in 
heaps appears to be that adopted by 
Mr. Lawrence, of Cirencester, and 
described by him at length in Morton’s 
‘ Cyclopsedia of Agriculture,* — which 
consists essentially in adding each 
day’s store to a narrow heap, and 
covering it with earth, at once, com- 
pleting the heap as you go. 

The great use of liquid manure on 
light soils is to impregnate them with 
soluble matter, which being diffused 
through their substance, supplies 
nourishment to the roots of plants, 
wherever they may shoot out. It may 
be applied to the land at any time 
before the seed is sown, and soon 
after, when the blade springs up or 
the seed begins to form ; in short, 
whenever the plant requires fresh 
nourishment, or when that which 
existed*’ in the soil is diminished. 
Without liquid manure, the poor eili- 
cious sands of Flanders could never be 
cultivated, much less produce crops 
which vie in quantity and quality 
with those on the best soils. The 
quantity of farm-yard dung, in a very 
rotten state, which this soil would re- 
quire according to the common system 
of manuring, could never be produced 
by all the straw which can be raised 
upon it in its first state 6i cultivation. 
But cattle produce urine, and this 
produces roots for cattle. The great 
effect of liquid manure has set the 
farmers on finding some artificial 
substitute for the simple urine and 
diluted dung of cattle. Such substi- 
tutes are obtained by mixing all kinds 
of refuse animal matter with water, 
and inducing putrefaction. The emp- 
tyings of privies from town is 
scarcely a substitute ; for it is the 
same as the liquid from the stables in 
a more concentrated form; but the 
refuse of oil-mills and various manu- 
factures, when diluted and mixed with 
a portion of putrid urine, soon be- 
come assimilated to it. This be- 
comes a branch of trade in those 
countries where nothing will grow 
without manure, and is a resource 
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where an increasing population de- 
mands the cultivation of inferior soils 
to supply the necessary increase of 
food, as well as an increase of produce 
from those which are naturally fer- 
tile. 

The increase of manure by the for- 
mation of composts is well known in 
many parts of Britain, and by their 
means the land has in many districts 
been rendered much more productive. 
The fundamental principle upon which 
composts have been made, is that of 
impregnating portions of earth with 
those parts of the dung of cattle, 
which, from want of management in the 
common dung-hills, would have been 
dissipated and lost ; and also accelerat- 
ing or retarding the decomposition of 
animal and vegetable substances by 
the addition of earths, such as chalk, 
marl, clay, and even sand, according 
to the nature of the soil on which the 
compost is to be used. All solid 
manure which is to be ploughed into 
the ground should contain certain 
parts already soluble in water, which 
promote vegetation, while other por- 
tions should be in a progressive state, 
so as to afford a succession of soluble 
matter by a gradual and slow decom- 
position. 

Liquid manure, however active and 
immediately effective, soon loses its 
power ; whereas solid dung, w'ell pre- 
pared and ploughed into the ground, 
will last for several crops. It is the 
judicious use of both these manures, 
conjointly, which has the beat and 
most permanent effect. The dung or 
compost, having been ploughed in well, 
requires some time before it can have 
any direct effect on the germination 
of the seed, or the nourishment of the 
plant. The liquid, on the contrary, 
acts from the moment it ?s poured on 
the surface. It is the milk of the 
young plant, which thrives upon it, 
and stretches out its fibres through 
the earth, till it reaches the dung, 
which is now in a proper state to sup- 
ply the more vigorous roots with suf- * 
ficient nourishment. It is evident 
that the growth must be more rapid 
and regular, and not so liable to be 


checked for want of proper nourish- 
ment, nor are the young roots in 
danger of perishing by being too soon 
exposed to the immediate contact of 
rank dung. Every exertion should, 
therefore, be made by the industrious 
husbandman to increase the quantity 
and improve the quality of every 
species oS manure both solid and 
liquid: and here careful experiment 
can alone be depended upon. 

In the formation of composts the 
principal objects are, to regulate the 
decomposition of the organic sub- 
stances, and to increase the bulk of the 
manure by means of less expensive 
materials than straw. For these pur- 
poses lime or chalk is generally used : 
the former, in its caustic state, to 
accelerate the decomposition of 
fibrous matter ; the latter to at^d to 
the mass, and absorb any portion of 
acid, which is always produced in a 
certain stage of the fermentation. 
The mode of doing this is so generally 
known, that it is needless to describe 
it : we shall only observe that the 
stiffest clay may be used with advan- 
tage in composts, where better soil is 
not at hand ; and for light lands, the 
stiffer the clay the better, provided it 
be thoroughly incorporated with the 
manure. The most useful material, 
under proper management, is vege- 
table soil or turf. This may be laid 
iu layers with quick-lime and earth ; 
the whole being well soaked with 
liquid manure. If any kind of vege- 
table matter, such as fern, pond- weeds, 
&c., can be added, it will be so much 
the richer. The lime and urine acting 
decompose and transform it, the woody 
fibre is dissolved, and the whole mass, 
when turned over and well mixed, 
becomes a very rich earth, which be- 
ing spread on the land and slightly 
ploughed or harrowed in greatly 
enriches its surface. By this means 
many poor soils may be improved, 
where the cultivation is not sufficiently 
extended to produce straw. 

Although bones have been .•treated 
of in a separate article [Bo/es], it 
•may be proper to mention here, that 
if ftome easy means of dissolving their 

' 23 
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substance were discovered, they might 
be made of much greater use than 
they now are. At present they are 
put ill with tlie seed in a broken state, 
and as they remain a long time undo- 
composed in the soil, their effect, after 
the first crop, is scarcely perceptible, 
unless a very large quantity is used. 
By mixing dissolved bones in a liquid 
state with earth, almost all the eom- 
poueiit parts of urine would be 
there. 

Besides an immense number of 
waste substances now used iu manure, 
we have, in guano and other imported 
fertilisers, means of replenishing our 
soils of which the agriculturists of 
thirty years ago knew nothing, and 
to some of them wo must now make 
some reference. But first it may be 
named that the ashes of vegetable 
substances which have been burnt are 
vtuy eflective* in stimulating vegeta- 
tion. They are chiefly used aa a top- 
dressing on young clovers and grasses; 
and wherever there is an appearance of 
sourness in the grass, wood-ashos are 
of great use. It is however seldom 
that wood-ashes are used as manure 
until the greater part of the alkali 
has been extracted; but when the 
surface of the laud is pared off, and 
the dry soda are burnt, the ashes which 
result from this operation are very 
effective in ])roduci ug a good crop 
without any other manure. [Faking 
and Burning.] The refuse ashes from 
bleachers' and soap-boilers' premises 
have still some portion of alkali in 
them, and, as they contain lime and 
other earths in a very divided state, 
their effect on the soil is very percepti- 
ble. Sea-salt has been extolled and dV 
eried at <Iiiferent times, owing probably 
to the different circumstauces under 
which it has been tried. Mangold- 
wurzel undoubtedly benefits by its 
application ; and one or two cwts. per 
acre, in inland situations, will benefit 
other crops as well. Quick-lime slaked 
with sajt water is a powerful manure * 
What a»number of things may be u«cd, ^ 
and turyed to good account as manure, 
is apparent from the mere list oP 
them : — Animal, vegetable, and miudral 


substances existing upon the estate; 
roots, prunings, and fallen leaves ; 
jungle grass, fern leaves, moss, river 
weeds, sods and turf; saw-dust, spent 
bark, and peat, when pr«q>erly de- 
composed. Many of these contain 
nitrogenous ingredients in larger pro- 
])ortion than the straw of grain, and 
several of them are equally rich in the 
mineral constituents of plants. Ani- 
mal substances, such as carcasses, 
blood, bones, fat, waste fish, sprats, 
and various shell fish, are, in parti* 
cular places, to be sometimea had 
abundantly. They all contain nitrogen, 
and so are capable of forming ammonia 
in larger quantity thau our highly 
valued farm-yard dung. Mineral sub- 
stances also are available : earth from 
hedges, scourings of ditches, banks, 
ponds, <fec., containing a large share of 
vegetable matter, aud road-scrapings 
are also elements of composts. Many 
refuse substances of trade and manu- 
factures Rro also available in this way : 
woollen rags, shoddy, soapers' waste, 
soapers' ley, paper waste, glue refuse, 
and refuse of salt-works, of starch- 
works, sugar-works, slaughter-houses, 
cider-mills, gas-works, &c., may thus 
all be used. Many of them are not fit 
for use in their natural state; but i?i 
compost with others, and suffered to 
rot there, they btjcome useful. 

Composts, too, are useful as diffus- 
ing and diluting stronger ' applications : 
guauo may thus be economised. 
They exercise a beneficial influence on 
fertility, in virtue of their mechanical 
effects upon the soil. Stiff soils may 
thus be improved by vegetable com- 
posts and light soils by heavy com- 
posts. Lime, of course, is a chief 
ingredient in composts, and has been 
already adverted to. Let us, however, 
call atteiftiou to the labour of making 
and*carting bulky and comparatively 
poor manures, as composts generally 
are, in order to defend the greater 
economy as a general rule of pur- 
chasing artificial fertilisers, in order 
to supplement the deficiency of what 
may be called the natural supply. 

What an immense variety of arti- 
ficials, so-called, which the farmer has 
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now at hie cointnaud, is apparent from 
the following list : — 

Guano. Nitrates of soda and 

Bones. potash. 

Superphosphate, Gypsutu. 

Blood manure. Salts of various kinds. 

Wool manure. Soot and charcoal. 

Guano may be applied to almost 
every crop with advantage, and it is 
well to mix it with mould for di- 
luting it, or with common salt for 

{ ireserving it. M. Barral, a well known 
Trench agriculturist, “ exposed to the 
air, for fifteen days, equal weights of 
guano and of guano mixed with half its 
weight of common salt, and he found 
that pure guano lost 116 percent, 
of its nitrogen during that time, while 
that mixed with salt had lost only 5 
percent.” And Mr. Northcote’s con- 
clusions are, that “ agricultural” salt is 
an energetic absorbent of ammonia, 
both on account of its chloride of 
sodium, and on account of the sul- 
phate of lime which ft contains ; and 
that the quantity of lime sait present 
especially, most powerfully aftects its 
actiou in this way. Its agency, how- 
ever, does not seem to bo a very per- 
manent one, though it will collect and 
retain the ammonia long enough, pro- 
bably for agricultural purposes. 

When thus mixed with a substance 
which at the same time that it fixes 
more or less the volatile ingredient of 
guano, does increase the hulk of 
the manure, and so enable its mure 
even distribution over the land, it 
should be applied during, or imme- 
diately before the season of most 
rapid growth. 

Of all the other artificial fertilisers 
now available in agriculture, that 
which most directly comes in com- 
petition with guano is the nitrate of 
soda, of which it is probable that large 
Supplies may become avail a()le. espe- 
cially from Peru. Tlio nitrates' of 
potash and soda are applied at the rate 
of about 1 cwt. per acre, and especi- 
ally on poor lands they wonderfully 
increase luxuriance of growth conse- 
quently the yield per acre, although ^ 
it is especially influential in the case 
of poor lands, yet it is also of great 
service on fertile soils well-managed. 


The only reason why nitrate of soda 
is preferred to nitrate of potash de- 
pends upon the greater cost of the 
latter. The proper time for sowing 
either is during the period of rapid 
growth ; they, like all soluble manures, 
are immediately spread throughout the 
soil by the showers, and of course are 
liable to i waste unless the plant to 
which tliey are applied be ready to use 
them at once. Both of these salts are 
liable to adulteration, and common 
salt is the chief substance used for 
this purpose; its presence is detected 
on throwing any of it on some hot 
coals by the crepitating sound which 
follows. Pure nitre burns the coal \i\y 
without any of these little explosions. 

We come now to the use of bones 
as a manure. Raw bones contain per- 
haps half their weight of phesphu^e of 
lime; when burnt they contain per- 
haps 60 or 65 per cent, of phosphate 
of lime. It is chiefly for this phos- 
phate that the bone manure is valu- 
able, and as in addition to the greater 
quantities of phosphate which burnt 
bones contain, tliey are also superior 
as regards the facility with whicli tlu'y 
can be decomposed, burnt bones are 
more valuable agriculturally than raw 
ones. Tliis phosphate exists in the 
mineral world both as fossils and 
simply in the mineral form ; some of 
the fossils contain half their weight of 
phosphate of lime ; and apatite, a 
mineral phosphate imported from 
Norway and America, contains up- 
wards of 90 per cent, of phospliate of 
lime. It is, however, in its natuF*al 
state almost valueless as a manure, 
owing to its insolubility; and as the 
agricultural value of bones can bo 
greatly increased by increasing their 
solubility, so whatever value this 
mineral phosphate possesses is con- 
ferred upon it by the same process. 

This process consists in the adoption 
of means which shall have the effect 
of reducing the material to a fine state 
’ of division. When tlio phosphate of 
lime^is acted on by sulpli uric acid one- 
half the lime is taken from ^ by the 
•acid, and so sulphate of lime ur 
gyf)suin is produced ; the other half of 
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the lime, in combination with all the 
phosphoric acid, forms what is called 
superphosphatej which is characterised 
bj its solubility in water ; and, 
although when it becomes mixed with 
the earth when put on the land, this 
extra quantity of acid becomes neutral* 
jsed by the lime or the alumina of the 
soil, yet having been once decomposed 
the bone-earth retains so exceedingly 
finely divided a state that rain is able 
to act upon it as a solvent much more 
powerfully. The reason why bone- 
dust is more powerful as a manure 
than the original bones is, that its 
finer division gives a larger surface for 
rain water to act upon, and wash off a 
portion of its substance as food for 
plants. Ground and fermented bones 
are thus more immediate iu their 
actiq;i. For further remarks on the 
use of bones and guano we refer to 
articles on those subjects. It is to 
them that we mainly look in this 
country for the means of supplement- 
ing the natural supply of manure on 
the farm. 

It is not worth while going into any 
detail regarding the particular fitness 
of other special manures. In practice 
no reader is likely to go into the 
manure market for sulphate of mag- 
nesia and soda, nor even for silicates 
of potash and of soda; though these 
are said to be directly useful in 
strengthening straw. If the farmer 
can get a supply of guano, bone dust, 
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superphosphate, and nitrate of soda, 
to suj)plement farm-yard dung, he is 
not likely to go further. 

As to the value of special mixtures 
of different salts on manure, certainly 
the fancy for that kind of thing ran 
wild some years ago, but the relative 
values of manures are becoming now 
better understood. It is, however, 
right that we should say a word on 
soot as a manure. It is used every- 
where with good effect in virtue of the 
gypsum which it contains, and in 
virtue of the small quantity of ammo- 
niacal salt which it retains as driven 
off from the coal. 

Leaving now the subject of auxi- 
liary manures — which has latterly 
become one of the most important in 
the whole range of agriculture — wo 
recur once more in conclusion to 
the ordinary farm practice connected 
with the annual replenishment of the 
soil. Buildingso should be so made 
as to *r«nove all the water which 
falls upon the roofs, that it may not 
dilute the manure made in the 
yards. Their yards, if any are open, 
should be small and partly covered. 
Arrangements for feeding in boxes 
where all the excrement is absorbed 
by the litter are to be preferred ; and 
where yard-manure is made, or stall- 
fed cattle have to be daily cleaned 
out, the manure thus daily made 
should bo daily removed to heaps. — 
JUnglish Cyclopadia, 


Manuring. 


Manttbinq, in horticulture, requires 
to be considered in a somewhat diffei- 
eut light from that process as applied 
to agricultural purposes. This is 
necessary because of the variety of 
plants, possessing different constitu- 
tional habits, to which the gardener 
is required to turn his attention, and 
also because of tlie different results 
which are expected in horticulture 
and agriculture. In preparing the 
present article, the writer has confined 
himself lo simple practical facts, and < 
has adverted only occasionally ^to 
chemical explanations. , 


The gardener is called upon to cul- 
tivate species from almost every kind 
of soil on the surface of the globe, 
intermediate between the shifting 
sands of* the desert and the most 
fortiie alluvial land continually en- 
riched by the decay of vegetable and 
animal substances. It is, therefore, 
obvious that considerable caution is 
requisite in applying manure, and in 
determining the quantity or quality 
suited to the respective constitutions 
of the various subjects which the 
horticulturist takes under his care. 
Thus, although many pliiuts can 
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scarcely receive too much manure, 
others, such as the resinous trees, may 
be actually killed by it. 

The kind of manure chiefly used, 
and frequently the only kind procu- 
rable by the gardener, is that derived 
from the farm-yard, consisting chiefly 
of the dung of horses or of horned 
cattle, more or less mixed with litter. 
Formerly it was very generally the 
custom to take advantage of the heat 
resulting from the fermentation of 
such dung in hot-bed forcing, and there 
are still some objects for which this 
kind is found preferable [Hot- Bed] ; 
ljut since the hot-water system of 
heating has received so many improve- 
ments, the continued fermentation 
and consequent degree of decomposi- 
tion which dung undergoes in hot- 
beds is rendered a less important 
means of obtaining artificial warmth, 
and consequently it becomes the more 
important to enquire* whether manure 
is most beneficially applied*in a state 
of decomposition, as some have advo- 
cated, or in a state as recent as pos- 
sible, no fermentation being permitted 
previous to its deposition in the soil. 

If dung contains a large proportion 
of litter, and particularly if the latter 
be in a dry state, it will be advisable 
to subject it in nearly all cases to a 
moderate degree of fermentation, as- 
sisted by a sufficient quantity of mois- 
ture, in order that the fibre of the straw 
may be reduced to a state permeable 
by the spongioles of plants, and 
either become suflSciently dissolved 
for affording nourishment itself, or 
serve in the first instance as an absor- 
bent reservoir for substances of still 
greater solubility. Where such pre- 
paration has not been attended to, 
litter has been frequently observed, 
when turned out of the ’ground after 
a dry summer, to be still in *a dry 
musty state, having evidently been 
of little benefit to the crop ; and in 
the case of many plants, which require 
much manure, litter in this state would' 
actually prove very injurious. But 
if the dung be what is termed short, 
containing little straw, and that well ' 
saturated with the liquid proceeds of 


the stalls, it may be dug in without 
fermentation for most kitchen garden 
crops, provided it is well divided and 
properly mixed with the soil in dig- 
ging or trenching in. This is neces- 
sary in all cases, but more especially 
so when the manure is applied fresh; 
for disease is often induced by the 
roots entoring into masses constituted 
of particular substances which either 
wholly or, at all events, too powerfully 
predominate over the proper nutritive 
solutions. 

But, on the other hand, if the soil is 
of a wet and stiff nature, then long 
unrotted dung is most proper, be- 
cause its straws form so many minute 
drains, which, to speak technically, 
keep the ground open ; and in such 
soils, by means of littery manure and 
drilling, a crop of potaitoes,, for 
example, can be raised very superior 
in quantity and quality to that ob- 
tained from the application of rotten 
dung. In this case the previous 
reduction of the fibre of the straw is 
not requisite ; for the moisture of such 
soils is sufficient to effect this by 
degrees, and whilst the process of 
growth is going on. The authority 
of Miller may be adduced on this 
subject ; in his * Gardener’s Dic- 
tionary,’ he observes : “ In very cold 
moist land, I have frequently seen new 
horse-dung buried as it came from the 
stables, and always observed that the 
crops have succeeded better than 
where the ground was dressed with 
very rotten dung.” 

On the other hand, dung that has 
been moderately fermented, and fre- 

J uently turned over, so as to be easily 
lit with a spado, is the most proper 
for such trees as require manure, or 
for slow-growing crops, where the 
roots have to remain for years in 
contact with it. With regard to trees 
and many perennial plants, no more 
injury would be incurred by using 
fresh dung instead of rotten, for the 
first season, or rather whilst vegeta- 
tion continued active ; but after the 
roots become nearly dormani^, canker 
or disease of some sort is apt to ensue. 
The roots may have grown luxuriantly 
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during the BUinmer; but wiieii they 
are arrested by the approach of winter, 
decomposition will still be going on 
amongst the materials on which tltey 
feed, and tliese materials nuiy perhaps 
be chemically chaugt^d, before the roots 
are again called to action. 

These remarks relate chiefly to the 
description of manure whic^i is most 
generally used. Other substances, 
which are or may be successfully 
applied to promote the growth of vege- 
tation, are exceedingly numerous. 
[Manure.] 

Animal substances are very power- 
ful manures, and require to be 
attenuated or diluted before plants 
can derive nourishment from them, or 
in fact before either roots or tops can 
be safely brought within their contact. 
If tb^ roots of n plant be wholly 
immersed in oil or in blood, that plant 
will be destroyed. Blood is one of 
those liquid manures which is occa-* 
sionally supplied to plants so situated 
as to render bulky manure inappli- 
cable; but it should unquestionably 
be copiously diluted with water, and 
be allowed to rot in compost. Bones 
are another form of animal matter 
much employed, and of considerable 
energy, especially in calcareous soils, 
provided they are reduced into small 
fragments and fermented before being 
used. Gardeners often use them in 
that state; and now, as dissolved in 
sulphuric acid, they are, of course, as 
available in the garden as in the field. 

The liquid portions of excrementi- 
tious manure likewise require either 
to be diluted with water or to receive 
an admixture of soil before they are 
brought in contact with the roots of 
plants. In the case of trees with roots 
lying deep in the ground, such dilu- 
tion is not always necessary ; but, 
generally speaking, adherence to the 
rule is advisable. 

Flesh, or the carcasses of dead 
animals, should be chopped up and 
covered and mixed with many times 
their bulk of soil and with some lime. 
This, wh^n turned over, will still form 
a very strong manure, and for some * 
planto much too 6truj)g ; but for su6h 


as the vine it will form a valuable 
compost, particularly if broken bones 
are added to it. 

Manures derived from the vegetable 
kingdom require little preparation if 
they consist of succulent plants ; their 
substance is easily solubie, and they 
may therefore be turned fresh into the 
soil. The period of their growth, when 
this is most beneficially performed, is 
before they run to seed. Weeds may 
even be used with great advantage, if 
properly prepared ; but bad conse- 
quences may result from their seeds 
rendering the ground foul, and thus 
occasioning much expenditure of 
labour to extirpate them again. Seeds, 
it is well known, will not germinate 
without air ; but with this, and suffi- 
cient heat and moisture, nothing can 
prevent them from germinating. 
Therefore, if weeds be thrown into a 
heap and turned, whilst at the same 
time fcrmentatictn is encouraged, till 
the heat i& fully equal to that which 
would naturally cause the germination 
of the seeds, taking care that the out- 
side be turned into the centre, no 
danger will arise from using such 
manure after the process has been 
continued sufficiently long for the 
germination of the slowest vegetating 
seeds which the heap may contain, 
because under these circumstances the 
young plants will be^, continually 
perishing as the heap is turned over 
from week to week. There are many 
aquatic plants that will not grow on 
dry ground, and a preparation similar 
to the above is not essential for the 
purpose of killing their seeds before 
their application to dry ground, which 
is not, so to speak, their proper 
element. 

Woody fibre, unfermented, is useless 
as a manure ;*and tanner’s spent bark, 
a substance very absorbent and reten- 
tive of moisture, is not capable of 
nflbrding nourishment, until tannin is 
got rid of by fermentation, when 
' plants, as may be observed in bark- 
•beds, root very readily in tan. Inert 
peaty matter is a substance of the 
same kind, and will remain for years 
exposed to air and water without 
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undergoing change. Wlien peat be- 
comes inert, it is in vain to attempt 
to grow any sort of plant in it ; but 
notliing is more certain than that if 
drained of stagnant moisture and 
mixed with lime and dung, it will 
become very fertile for most crops. 
It often liappens that peat or hog* 
tnould^ frequently procured at a great 
expense for American plants, becomes 
inert; in such cases, a good result 
would be obtained by turning out the 
peat and mixing it up in a heap with 
a quantity of leaves or fresh litter 
sufficient to promote a moderate 
degree of fermentation ; then, as in 
the case of tan, it will afford nourish- 
ment, and will, from a state of useless- 
ness, become valuable. 

Of mineral manures, lime is tho 
inont useful. It is not recommended 
for soils that contain a large propor- 
tion of soluble vegetable matter; but 
it produces excellent* effects i/i such 
as abound in inert vegetable fibre- 
Gypsum, which is found in the ashes 


of grasses^ proves a manure for lawns. 

Common salt is sometimes employed 
ill minute portions : especially in 
combination with vegetable matter, in 
the instance of sea-weeds, in which 
case it is found of good quality for 
fruit-trees and kitchen-garden crops ; 
but vegetable life is certainly destroyed 
by it, if i>i)plied in any considerable 
quantity. Exceptions may be noticed 
in the case of marine plants ; the 
samphire for example, requires it when 
cultivated in inland districts ; and this 
is also true of the vegetable inhabi- 
tants of the groat salt plains of Asia. 
Wood-ashes, which consist principally 
of vegetable alkali, united to carbonic 
acid, are a good manure, but of short 
iluration, and they leave peaty soil in 
a worse state than before their appli- 
cation. The application of dung* and 
lime, of composts of clay, marl, scour, 
ings of ditches, <fec., would render 
peat perma7ienlly fertile, more espe- 
cially when draining is judiciously 
attended to . — English Gyclopcddia 


Bones. 


Bonks have lonp been eitrensively used as 
mil II II re, especially on poor and dry sands and 
griivels. 

Kxi’oriments on bones as a manure were 
made Iona before their use was extensively 
adopted, and Wioso, in peiieral, were not 
attended with a very favourable result, 
in consequence of the bones not being 
broken into snifieiently small pieces, or being 
put upon the land in too fresh a state. But 
since mills have been erected to crush them 
to H smidl size, and the proper use of them 
has been ascertained, the advantage of this 
manure in distant and unoultivated spots, 
where tlie carriage of common stable or yard 
niaiiure would have been too expensive, and 
where it could not be made for want of food 
for cattle is ir.caleulable. By yieans of bones, 
large trai ts of barren-sands and heathy have 
been converted ini.o fertile fields. 

The bruising or griiniing of bones soon 
became a distinct business. They were 
broken into ditferent sizes, accordingly called 
inch hones, half inch hones, and dust. Most 
of the hones procured from London and the 
manufacturing towns have undergone the'^ 
process of boiling, by which the oil and a 
great part of tl»e gelatine which they contain 
have been extracted. The bones imported 
from South America hare been burned, aud 


are properly bone-ash, the mineral part alone 
remaining. 

At first sight we should bo led to imagine, 
that having lost much of tho rich animal 
matter which they contained, they would be 
proportionably less effective in the soil. This 
howerer docs not seem to be the case from 
the compai-ative experiments made with 
bones which have been subjectod to either 
burning or boiling, and those which are 
quite fresh. All those who have used bones 
extensively report that little difference can 
be observed between them ; some even give 
the prefi'renco to those from which the glue 
ban been extracted. But glue forms excellent 
manure. How is this to be explained P It 
appears, from the result of many experi- 
ments, that bones do not furnish much 
nourisiiineut. to the roots of plants until they 
have undergone a certain degree of decom- 
position. The fat and the gelatine, being 
intimately blended with the bony matter, 
and contMined in cavities or cells, may re- 
iiiiiin a long time in the earth without 
decomposition. As a proof of this, it has 
boeu found that bones wliicb had kin in the 
earth for many centuries, on spots where 
» ancient battles were fought, afforded, on 
aiwilysis, nearly as much gelatinous matter 
by the' abstraction of the earthy parts, as 
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fresh bones would haye done. Bones ana- 
lysed by Eourcroy and Vauquelin were found 


to consist of — 

Parts. 

Solid cartilaf[;e, f^elatine, and oil ... 61 
Phosphate of Umo ... ... 37*7 

Carbonate of lime ... ... 10 

Phosphate of magnesia ... ... 1*3 


1000 


The more recent analyses of ^.he bones of 
the sheep and ox by Berzelius and others 
are as follow 



Thomson. 

Berzelius. 

Ileum of Ileum of 

Organic matter 

Sheep. 

Ox. 

Bones of Ox. 

(combustible) ... 

433 

48-5 

33-3 

Phosphate of lime 

60-6 

46-3 

65 45 

Carbonate of lime 

4*5 

6-1 

3 85 

Phosphate of 
Magnesia. 

Magnesia 

0.9 

0*2 

2-06 

Soda salts 

03 

0*2 

2-45 

Potash . 

Fluorfde oi cal- 

0*2 

0*1 


cium 

... 

... 

2-90 


99-8 

1003 

100*00 


It is obvious from these that bones must 
vary greatly^ according to their age and other 
ciroumstJinces. 

It would seem, then, that the great effect 
of hones, ns a manure, must depend on the 
phosphate of lime ; and the effect of bone- 
ashes seems to strengthen tins opinion. As to 
the boiled bones, the more the bone has under- 
gone fermentation, the more soluble its gt*la- 
tiiie will be. In its fresh state it is only soluble 
in very worm water, and the oil repels mois- 
ture. This accounts for the seeming anomaly 
of the superiority of boiled bones ; they have 
undergone a fermentation. The residue, 
altliotigh not deprived of all its animal 
matter, is much more porous, and will imbibe 
and retain moisture in its pores. The food 
of the plants is here ready prepared and 
dissolved, and kept in store without being 
in danger of being washed through a porous 
soil or evaporated by the heat. All parts of 
the bone contribute ultimately to the fertility 
of the soil. Its gelatinous and fatty parts^ 
though a protection to the bone against the 
destructive action of air and rain-water, are 
themselves ultimately liable to decomposi- 
tion, and yield by that process soluble pro- 
duct available for the food of plants. It 
is in this fact that the value of even fresh 
bones as manure lies. The explanation of 
the greater value of bones boiled and even 
burned, and of bones reduced t.o powder for 
manure, lies in the fact that this gelatinous 
and fatty envelope, though shortly becoming 
utlised itself, it in the meantime a hind- 
rance to S}he action of those attnospherio 
solvents which would reduce the mineral 
part of the bone to a soluble condition# * 


It is ascertained that the effect of 
bones on the crop is much increased when 
they liave been previously mixed in heaps, 
with ashes, burnt clay, or light loam, or 
made into a compost with the dung of ani- 
mals, and with vegetable subtauces. In tins 
case, the fresh boues will evidently be much 
more advantagcotis than those which liare 
been boiled ; for tlie fermentation will 
extract and decompose the oil and a great 
part of the gelatine, which, mixed with the 
other ingredients of the compost, will much 
enrich them ; while the bony residue will bo 
in the same state as it would have been if 
the bones had come from the boiling-house. 

While the gelatinous part of bone undoubt- 
edly yields by its decomposition valuable 
fertilising substances, it is to the mineral part 
of the material — the plujsphate of lime, or 
rather its phosphoric acid, which it contains 
^that its fertilising action is mainly due. 
Every prooess, therefore, which has increased 
either the solubility or the liability to solution 
of this part of the manure, has increased the 
rapidity and immediate effect of its applica- 
tion. By reducing bones to powder you in- 
crease their liability to solution, for you there- 
by increase the surface wet ted by the rain- 
water. ' Rain-water contains carbonic acid, 
and by this'acidthe phospliateof lime acquires 
a soluble form, and is ultimately presented 
liquid to the absorbent roots of plants. 

But this solubility can be conferred upon 
it directly. It was Baron Liebig who sug- 
gested that a similar process to that by which 
soluble phosphoric acid is obtained from bones 
in the process of manufanruring phosphorus, 
might be available in the manufacture of a 
valuable manure. If sulphuric acid be added 
to bone-dust, the latter becomes to some extent 
decomposed. A portion of its lime is taken 
from the phosphate of limogjin the bone, and 
unites witli the sulphuric acid ; the phosphoric 
acid of that portion of the phosphate which 
has been decomposed, unites with the portion 
of phosphate which has been left undisturbed, 
and forms a superphospliatc ; and tins is 
soluble in water. It is the proportion of the 
resultant manure which is thus rendered 
soluble that is the measure of the immediate 
energy and value of the so-called ** super- 
phosphate,” which is thus prepared for sale 
and use. Every manure-maker now prepares 
a superphosphate — and a good manure of the 
kind sliould contain at least 15 per cent, or 
more of the soluble superphosphate, and 15 
per cent, of the neutral, or natural bone 
phosplmte, together with a small proportion of 
ammonia, resulting from the gelatinous part 
of the bone-dust. Where the mineral phos- 
> phate of lime, ooprolite, or apatite, is used in 
cthe manufacture, the neutral phosphate left 
unacted on by the acid is useless as a manure. 
Where bone-dust is the source employed of 
the phosphate of lime, then of course, that 
portion l^t enacted on, retaining its natural 
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cellular structnre, is still linble to the natural 
infliienoa of atmospheric solvents, and will 
continue gradually to dissolve and yield food 
for plants. In both c»8<»8, howev<*r, it is the 
quantity already reduced to a soluble state, 
which is the measure of the immediate ridue 
of the fertiliser. This effect is not due t<» 
any power which the manure has thus ac- 
quired of at once entering the roots of plants, 
because the immediate effect of the contact 
of a soluble superphosphate with the earths 
present in the soil, is to cause it to rosiimo 
its original condition of neutral, and therefore 


comparatively insoluble phosphate of lime. 
Having, however, once been in a state of 
solution, it retains in its precipitated state, a 
condition of so much finer division than any 
mechanical moans coiiM give it, that the 
superphosphate is as rapid in its action on the 
crops to which it is applied, as if it retained 
its solubility throughout. 

A good superphosphate as now manufac- 
tured ought to contain 18 to 20 per cent, of 
the soluble phosphate, and 10 to 15 of the 
neutral ptibsphate, and from to 2 per 
cent, of ammonia . — English Cgclopadia, 


Paring and Burning. 


This operation consists in cutting a thin 
slice from the surface of land which is 
overgrown with grass, heath, fern, or any 
other plants which form a sward by the 
matting together of their roots. The 
gods are allowed to dry in the sun to a 
certain degree, after which they are arranged 
in heaps, and burnt slowly, without flame or 
violent, heat. The result is a mixture of burnt 
earth, charred vegetable fibre, and the ashes 
of that part which is entirely consumed. 

The object of this opvation is two-fold ; 
first, to kill insects and destroy uigelesa or 
noxious weeds completely ; and, secondly, to 
obtain a powerful maniire, impregnated with 
alkaline salts and carbonaceous matter, which 
experience has shown to be a very powerful 
promoter of vegetation. 

Paring and burning the surface is an almost 
invariable preliminary in the convertivig of 
waste lands to tillage ; and wliere these lands 
are in a state of nature, overrun with wild 
plants which cannot be easily brought to decay 
by simply burying them in the ground, burn- 
ing is the readiest and most effectual mode of 
destroying theiii^ In this case the practice is 
universally recommended and approved of. 

But it is not only in the reclaiming of waste 
lands, and bringing them into cultivation, 
that paring and burning the surface is prac- 
tised. The fertility produced by the ashes, 
which is proved by tite luxuriance of the 
vegetation in the first crop, has induced many 
to repeat this process so often, as materially 
CO exhaust the soil, and induce partial steri- 
lity, Heiiee the practice has been recom- 
mended on the one hand, and strongly re- 
probated on the other. 

When we come to apply to\.he subject the 
test of experience, and reason correctly 6n the 
facts which are presented to us by the 
abettors of the practice and its adversaries, 
we shall find that the advantages and disad- 
vantages arise chiefly from the oiretimstances 
under which the operation is carried on. But < 
It may be necessary to an impartial examina*# 
tion of the subject, to inquire into the changes 
produced on the substances subjected to the 
process of burning, when it is done witli due 
precautions. 


In burning vegetable matter in an open 
fire, the whole of the carbon is converted into 
carbonic acid and flies off, leaving only some 
light ashes containing Die earthy matter and 
the salts which the fire could not dissipate. 
These are no doubt very powerful agents in 
promoting vegetation, when they are added 
to any soil ; but they are obtained at a very 
great expense of vegetable matted, which by 
its decomposition in the earth might also 
have afforded food for vegetation. If the 
earth which is burnt with the sods is of a 
cold clayey nature, the fire will oliange it into 
a kind of sand, or brick dust, which is in- 
soluble in water, and corrects the too great 
tenacity of clays, by converting them more 
or less into loams. This is so well known, 
that clay is often dug out of the subsoil to 
bo partially burnt. But in addition to the 
many mechanical effects of heat on clay, 
tliere are certain chemical results of gre>it ad- 
vantage to fertiliiy. When not burned to 
excess the alkaline ingredients of clays be- 
come more soluble when they are exposed to 
heat, and no doubt some of the beneficial 
effects of olay burning are due to the greater 
quantity of soluble alkaline matter whioii is 
then made available : and on stiff clay soils 
therefore there is a double advantage in 
paring and burning that of the vegetable 
ashes and of the burnt clay. 

Burning clay soils is in fact something 
analogous to liming. Lime dissolves the 
vegetable matter and sots free the alkalies, 
and it enables the detached elements to enter 
into new combinations ; but if no new vege- 
table matter be added to restore what U 
exhausted by vegetation, liming, as well as 
paring and burning, is detrimental in the 
end. Many experienced farmers pare and 
burn the soil on the edges of their ditches 
and on the banks on which the hedges grow, 
because they thereby exterminate many rank 
weeds ; and the burnt earth mixed with 
farmyard dung makes an admirable compost. 
Hero the burnt earth acts as an absorbent, 
and*no doubt attracts many of the volatile 
parts of the manure, which are produced by 
the decomposition of animal and vegetable 
luktter in it. Paring and burning therefore 
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should be joined to mnnuring^ if a powerful 
and immediate effect is desired without 
exhaiistiufr soil ; and in this case we do 
not hesitate to recommend it on nil cold clay 
soils where rank weeds are apt to spring; up, 
a))d coarse grasses take the place of t)m 
better sorts wdiich have been sown. The 
proper time to pare and burn is evidently 
after the land has lain in grass for severid 
years, and is broken up for tillage. The 
surface should be pared thin ; about two 
inches is the extreme tliiekness alfowable for 
the sod if the soil is very stiff and poor, and 
as thin as possible in n better soil. The sods 
should be moderately dried, and then arranged 
into small heaps with a hollow in the middle 
to hold heath or buslies to kindle the fre. 
When it has fairly established itself, all the 
apertures should be carefully closed. Whore* 
yer any fire breaks out, a fresh sod should 
be immediately put over it ; a heap contain* 
tng a small cart*load of sods should be 
smouldering for several days without going 
out, even if it rains hard. If tlie fire is too 
brisk, the earth will form hard lumps, and 
even vitrify*; but otherwise it conies out in 
the form of a fine powder, in wiiich evident 
marks of charcoal appear. If this is of a 
fine red colour, it is a good sign ; for the iron 
in the earth has been converted into a perox- 
ide, which is perfectly innocent in its effects 
on vegetation, whereas all the saline impreg- 
nations of iron are more or less hurtful. It 
is better to burn the soda in large than in 
small heaps ; for the more the fire is smo- 
thered, the better the ashes. 

So great a quantity of ashes is sometimes 
produced ns to admit of a portion being 
carried off or used to manure another field. 
Ai this if evidently robbing the field where 
the operation has been carried on, an equi- 
valent quantity of manure should be brought 
in exchange. Perhaps the most advantageous 
mode of using the ashes is to spread them 
in the drills where the seed is to be sown, 
after a portion of dung has been buried under 
them. In this manner the ashes from one 
acre of lond pared and burnt, together with 
ten or twelve cart-loads of good dung, and a 
half dressing of superphosphate of lime, will 
manure two acres. 

Lime may be used at the same time with 
the ashes, and will increase their effect, pro- 
vided some vegetable undecayed matter 
remains in the soil after paring ; but lime 
will tend to exhaust this ; and if, in conse- 
quence of liming, a few good crops are ob- 
tained at first, the soil will be so exhausted 
as to be of little value afterwards. This is 
the abuse of the practice, which has caused 
it to come inter disrepute. It would be a 
great waste to bum the surface of a rich piece 
of gras8*l&nd where the plants growings n it 
are tende|[. and succulent, and would readily 
rot on being ploughed under; in such cose* 
a moderate application of lime would have a 


much better effect. This kind of land wilt 
produce good crops without any manure, and 
continue fertile for many years if judiciously 
cultivated. To pare and burn rich land is 
wasteful, and can never be recommended. 
It. is only on poor land whicli has not 
strengtli to produce a crop, and of which tlie 
texture requires to be improved and its powers 
stimulated, tliat paring and burning is advan- 
tageous. 

Many tracts of waste land might be 
brouglit into cultivation by means of paring 
and burning, wliich without it would never 
repay the labour required. Where the soil is 
inclined to peat, this operation and abundant 
liming arc the indispensable preliminaries of 
cultivation. The aslies and the lime will pro- 
duce vegetation and food for animals. These 
will produce dung to supply what the vege- 
ta.tion abstraers. and to assist also in the fur- 
ther decomposition of tlie peaty matter, con- 
verting it into vegetable mould. 

The partial paring and burning of the 
headlands of fields, for the purpose of mix- 
ing the ashes and burnt earth with dung in a 
compost is a most excellent practice, and 
often superior to that of using the sods only, 
without burning them. These sods contain 
innumerable seeds of weeds, and eggs or 
maggots* of insects, which are not destroyed 
by the fernlentation of the heap, but on the 
contrary are brought to life. The loss of a por- 
tion of vegetable matter in the burning is 
amply compensated by the destruction of 
these enemies of the future crops. 

It now otdy remains to take notice of the 
soils and situations wiiere paring and burning 
cannot be recommended. Wherever tlie soil 
is very loose from a great proportion of sili- 
cious sand in its composition, and is held 
together chiefly by the slender roots which 
run through it, the burning would destroy 
the whole of the vegetabSw matter; and 
the residue would be a mere barren silicious 
sand, much worse and more porous than it. 
was when held together by the roots. Tho 
only way to bring such soils into cultivation 
is to put clay or marl on them, and to force 
vegetation by means of liquid and other 
manures, consolidating tliom by every means 
applicable, so that they may retain moisture, 
and that the manure may not be washed 
through by the rains. Such soils may bo 
improved, but they are t)»e most ungrateful 
of any ; and it is only necessity and indefati- 
gable industry which can make them produce 
any c!l*ops. 

On the whole, the operation of paring and 
burning, when judiciously applied and pro- 
perly performed, is a most excellent and 
cheap improvement of dry soils, and it will 
never diminish their fertility, if they are 
^ properly cultivated and manured, but on the 
contrary it will improve their quality and 
texture, and make them more produotive.*-* 
ISnglUh Cgolopeedia, 
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On the Necessity for the Introduction of Artificial 
Manuring in Tea Cultivation. 

By Charles E. M. Russell, m.r.a.c. 


AGnicuLTunAL chemistry is as yet 
but in its infancy ; it is, however, a 
giant infant, and one which since its 
birth has been growing with remark- 
able rapidity, and evermore indisput- 
ably asserting its importance. 

As in the case of all infant sciences, 
its nurture has not been entirely free 
from errors of conception, and conse- 
quently of management, on the part 
of its foster parents ; but the present 
century, which is now approaching an 
honorable close, has raised up for it 
many and able guardians, who have 
detected and rectified the mistakes of 
their predecessors, and, at the same 
time, have not failed to profit by their 
experience and its deductions, wliere- 
ever the latter have been proved to 
be sound. • 

Into such a brief space m I must 
necessarily condense this article, it 
would be impossible to give any 
adequate account of the rise and 
progress of agricultural chemiatry, 
and I, therefore, propose to confine 
myself to an outline of the leading 
facts bearing upon the ordinary routine 
of planting, which have, by its assis- 
tance, been brought to light. 

All planters are aware that the 
plant is anchored in the soil, and that 
by its roots it withdraws from thence 
the nutriment essential to its growth 
and development; few however are 
able fully to ap[)reciate the character 
of such nutriment, the extent of its 
natural supply in the soil, and the 
intricate processes by which the 
insoluble portions are rendered avail- 
able for absorption by the roots ; and 
hence we often see men, \^bo are other- 
wise good and thoroughly practical 
planters, meeting with severe reverses 
through their inability to comprehend 
and to cope with the great question 
of plaut-food. ' 

A vegetable is composed — as in-# 
deed are all organisms— of two great 
classes of constituents ; namely, the 
volatile, or those eliminated by com- 
bustion; and the ash, or mineral, 


which remain after total ignition. A 
portion of the volatile, as well as the 
whole of the ash constituents, being 
derived from the soil, it is liighly 
important and indeed absolutely 
essential, that it should contain sulK- 
cient of them to afford an ample 
supply of food for the plauts for 
whose sake it is cultivated. In the 
case of land continually under crop 
and unmanured, there must he some 
limit to the supply it can yield, for in 
the portion of the crop which we 
remove, we take aw ay from ttie soil 
an amount of the available ash consti- 
tuents, which iu time tends seriously 
to impoverish it. We cannot, •therefore, 
consider the soil as a mine of vast and 
inexhaustible riches: mndi hj the soil, 
in this instance, I mean such part of 
it as is available to the roots of the 
plants ; so if we wish it to retain its 
pristine fertility, we must return to 
it in another form, the valuable potash, 
phosphorus, and nitrogen, which are 
contained in the crops which we are 
incessantly removing. 

Take, for instance, the case of a 
tea-garden of say twenty years* stand- 
iug, and calculate the amount of valu- 
able mineral matter which has been 
removed from the soil iu the leaf 
which has been plucked during this 
period. Let us suppose that the soil 
was originally one of great natural 
fertility, and let us estimate the yield 
per annum at five maunds per acre. 
The total amount of tea made will 
irtms be 5 X 20= 100 maunds per aero 
in the twenty years. Now since the 
amount of ash in Black tea (as found 
by professor Wolff and Knop) reaches 
6 per cent., we can easily see that for 
every 100 maunds of tea, the soil is 
impoverished to the extent of 6 maunds 
for the mineral portion alone of the 
leaf removed. On some gardens where 
proper attention is not paid, to the 
management, large quantities of the 
» prunings of the bushe.s are removed 
by the coolies for use as fuel, thus 
rende^fing the drain upon the laud 
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perfectly ruinous to its permanent 
fertility : on other estates where seed 
is gathered as well as leaf, the exhaus- 
tive process goes on with wonderful 
rapidity; for it must be borne in 
mind that at the time of the gathering 
of the seed, all the most valuable 
mineral matter which has been collect- 
ed by the plant, will be foutid stored 
up in its cotyledons and embryo. 

The soil we must regard as a complex 
mixture of a very large amount of 
mineral matter, which can never be 
of any use to plants (further than 
that it affords them an anchorage,) 
together with a small amount of actual 
plant-food, some of which is at 
once available for absorption by the 
roots of vegetation, while by far the 
greater part exists in an insoluble 
condition, requiring time, and the 
various operations of Nature, to render 
it of any service to the plant: and 
when we consider that after all the 
real amount of plant-food in the soil 
is so very limited that some very 
fertile sands contain when dry 85 per 
cent, of silica, which is utterly useless 
both now and for ever as a plant-food, 
and that much of the real mauurial 
matter, such as lime and soda, exists 
iu larger proportions than are abso- 
lutely essential to plant nutrition, 
while the most useful constituents, 
which we are so constantly removing 
in large quantities, exist but in very 
small proportions in the soil, we shall, 

1 feel assured, be compelled to admit 
the necessity of manuring in the 
cultivation of tea. 

There is then a point at which the 
natural wealth of that portion of the» 
soil accessible to the roots ol the tea- 
plant will fail us ; and few planters, 
m districts where tea has been long 
under cultivation, need go far to find 
gardens the yield of which is annually 
decreasing through exhaustion of the 
food essential to the growth and 
production of the leaves of the tea- 
bushes* ^ 

• •) 

Let u{i now briefly consider the 
elements which compose both the ash, ' 
and also the volatile portion of every 
vegetable, ‘ 


The eiements whiidi are set free 
and escape into the air on burning 
the plant, are, Carbon^ Hydrogen^ 
Nitrogen^ and Oxygen, with perhaps a 
little Sulphur and Fhosphorm. Of 
these elements carbon, sulphur, and 
phosphorus, while in their free or 
uncombined state, are all solids ; 
hydrogen, oxygen, and nitrogen being 
gases: two of the latter, namely, 
oxygen and nitrogen together with a 
little water vapour and a small 
quantity of a gas called carhon-dioaide 
(a compound of carbon with oxygen) 
forming the principal portion of the 
air which we breathe. Other gases 
are present in the atmosphere, but 
their quantity is so inconsiderable, and 
the part which all but one plays iu the 
function of vegetable nutrition so 
unimportant, that I shall here only 
mention the important one, which is 
Ammonia, 

The <,ga8 mentioned above, vU, 
carbon -dibxide, is essential to the for- 
mation of the vegetable structure, as 
it supplies to the plant the Carbon 
which forms so considerable a portion 
of its total weight. By the ‘ Stomata* 
or mouths, distributed over the surface 
of their leaves — chiefly upon the un- 
der-side, — plants absorb this carbon- 
dioxide, which is formed iu large 
quantities by the respiration of ani- 
mals, and when organic tjuatter decays, 
or is burnt, in air ; and decomposing 
it by virtue of their Chlorophyll or 
green-colouring matter, they retain and 
store up the Oarbon in their structure, 
and eliminate the Oxygen^ thus puri- 
fying the air whicli is defiled by the 
breath of animals. Iron being essen- 
tial to the formation of chlorophyll, 
without iron this action cannot take 
place ; and therefore, without it, tlie 
higher orders* of plants are unable to 
exist.* • 

Of the other elements which are lost 
upon burning. Nitrogen is the most 
important. We have already consider- 
ed the method in which the plant 
Assimilates its Carbon, as well as the 
source whence it is chiefly derived ; let 
us now briefly refer to that other all- 
iinportaiii gaseous elt mont, viz.^ NUro^ 
gen. 
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During tbuiiderstortns, the elec- 
trical disturbance of the atmosphere 
causes a small amount of its nitrogen 
to unite with hydrogen, in the pro- 
portion of one part of the former to 
three of the latter, thus forming the 
compound which we call Ammoiiia. 
2^itric Acid is, under the same at- 
mospheric disturbances, generated by 
the coalition of nitrogen with oxy- 
gen,— one part of the former to three 
of the latter being requisite to form 
this compound gas : now the rain- 
water, having dissolved these gases, 
carries them down with it into the 
soil which, by its absorptive properties, 
catches and retains them, uniting the 
nitric acid with its solid elements so 
as to form iixed compounds called 
Nitrates and Nitrites of soda, potash, 
etc. ; while the ammonia is partly unit- 
ed with gaseous elements, as chlorine 
to form solid Ammonia-salis^ and partly 
remains entangled between tl^e ulti- 
mate particles of the soil, which can, 
while in a fine state of division, per- 
form a function similar, though in a 
far less degree, to that exhibited by 
charcoal in the absorption and con- 
densation of gases. 

The ash constituents are very 
varied and numerous ; many of them 
appear to be never totally absent, and 
yet we cannot prove them to bo essen- 
tial : we ma,y however safely adopt 
Professor Johnson’s view of the case, 
and conclude that Sodium^ Chlorine^ 
and Silicon, though never totally 
absent, if at all indispensable, are 
requisite in but a minute quantity for 
the requirements of ordinary crops, — 
an exception in the case of plants of a 
maritime origin occurring in the favor 
of chlorine, which is by such a class re- 
quired in larger quantity for their full 
and healthy development. 

Iron we have already proved to be 
quite indispensable. 

Potassium, Oalcium, Magnesium, and 
Sulphur are all essential ; of these, 
the two last occur partly iu the ash, * 
aud partly in the portion eliminated 
by combustion. The elements Iron, 
Oalcium, and Magnesium are usually ^ 
present in more or less soluble salts 
iu quite sufficient quantity in most 


soils ; but the very important JPhos^ 
phorus aud Potassium are not nearly 
so abundant iu natural soils ; and 
therefore as each succeeding crop is 
annually exerting a great drain upon 
the limited supply of both these ele- 
ments, and also of the very important 
nitrogen mentioned above, and as the 
area accessible to the roots of the tea 
plants is but small, we must either 
return to the land in manure some 
part of the wealth of which we have 
robbed it, or be prepared to find,— 
what must inevitably be the case after 
a certain time, — that our land is 
annually decreasing in fertility, till we 
begin at last, though too late, to rea- 
lize the fact that a limit may be 
reached at which it will be but vain to 
expect any yield whatever ; though 
happily such a consummation Tfould 
not bo eflbcted under a great lapse 
of time, — so generous a provider is 
Nature ! 

The means by which we can most 
efficiently and economically supply 
those constituents which are most es- 
sential to plant-growth, and whose 
supply in the soil is so limited, should 
bo determined by a well-planued se- 
ries of experiments. 

In a large town, such as Calcutta, 
considerable quantities of valuable 
manures, such as the waste of various 
manufactures, could be very cheaply 
obtained. Blood, mixed with sawdust, 
which has been soaked in sulphuric 
acid, is a most valuable fertilizer : 
bones, the refuse of hides, horn, hoofs, 
etc., or others which, with vegetable * 
wastes, such as oil-cakes, would be 
well worth the planter’s while to 
jiecure, provided he had not to pay a 
heavy freight for conveying them to 
the tea-garden. The high rates 
charged by the Steamer Companies 
from Calcutta prove a most serious 
impediment to the importation from 
thence of any manures whatever, and 
nothing but co-operation among the * 
planters can be brought to bear upon 
the question with any hope of reduc- 
ing the magnitude of this uifficulty. 
Numbers of other valuable* manures 
might be mentioned ; but their great 
price, ^ even iu Calcutta, seems to pre- 
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elude tbe possibility of their ever be- 
coming of general use in tea cultiva- 
tion, until at least experiment has 
proved that their employment can 
pay, and pay handsomely, in spite of 
their original cost. 

To tlie solution of so great a ques- 
tion as the one which we are at pre- 
sent considering, the co-op/?ration of 
all planters of intelligent and liberal 
views — more especially upon poor and 
exhausted soils ? — is necessary : let 
each one try, say, one or two inexpen- 
sive experiments upon a small scale, 
and lay his results before the rest 
through the medium of this paper. 
In so doing let him state the locality 
in which he may be situated ; the 
character of the soil experimented 
upon ; the manures employed in his 
experimenjts, and their quantity per 
acre ; the amount of tea, in inaunds, 
which the manured portion has yielded 
in the season, as well as the increase 
in yield by such manure over the 
average (if an old garden) of the two 
or three seasons previous to that in 
which the experiment is tried. These 
facts, when accompanied by the age of 
the garden, and the distance at which 
the bushes are planted, the cost of 
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purchasing, carrying, and applying 
the manure, and the extent of the 
probable supply obtainable for the 
future, will, when set against the in- 
creased return in money-value per 
acre, give us a very fair idea as to its 
practicability or the reverse. To 
make the experiment perfect, an an- 
alysis of a sample of tlie soil, taken 
at the depth of eighteen inches, 
should be obtained and published with 
the results. 

Some portions of the Indian tea 
districts have now been long under 
cultivation ; and in the history cf 
every agricultural country in which 
land has become too valuable to relin- 
quish, when exhausted or impover- 
ished by frequent cropping, there 
comes at last a time when we are 
obliged to call in science to our aid, 
if we wish to render its further culti- 
vation in the least degree profitable ; 
and to many tea gardens that day 
has already come. Let us then all 
co-operate in giving each otlier the 
benefit of our own individual experi- 
ences : and we cannot fail, one and all, 
to profit by the deductions which we 
shall draw therefrom. 


BLOOD MANURE. 

By C. E. R. Russell, m.r.a.c. 


How to prepare blood for manure 
BO as to fit it for storing in large 
quantities without fear of its sutfering 
decomposition. The best plan would, 
1 think, be the following : — 

(1.) Having allowed the blood to^ 
ferment in a vat, add lime, and pass a 
jet of steam through tbe mixture : 
ammonia gas will be liberated ; and 
if this gas be passed over trays con- 
taining sawdust saturated with 
sulphuric acid, it will combine with the 
sulphuric acid to form the extremely 
valuable manurial salt termed sulphate 
of ammonia, or iu chemical parlance, 
ammonium sulphate (N. 114) 2 SOL 
(2 ) The potash and nitrogen con- 
tained in the residue remaining in the 
vat will, if this residue be com|josted 


with lime, render the product a valu- 
able manure, which can be easily 
stored. 

Process No. 1 is that adopted in 
England in the manufacture of sul- 
phate of ammonia from gas water. In 
the purification also of coal gas, the 
passage of the gas over trays of 
sawdust and. sulphuric acid removes 
the ammonia contained in it as an 
impurity, and forms sulphate of 
ammonia of the (in this case) waste 
product after its combination with the 
^ acid. 

Sulphate of ammonia is an extremely 
valuable salt: samples containing 
, 25 per cent., or one quarter of their 
total weight of ammonia, are valued 
at £20 per tou. Hence ammonia 
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pure is supposititiously calculated as 
possessing a market value of £80. 

Kegarding the treatment of blood 
with a view to its storage in considerable 
guantities without fear of undesirable 
consequences, I recommended the 
fixing of the contained ammonia by 
sulphuric acid on the one hand, and 
the formation of a compost with lime 
from the residue on the other. 

A highly nitrogenous manure such 
as blood should bo applied but very 
sparingly, and in combination with 
a good permanent mineral manure, 
or rather a manure whose efficiency 
depends upon its mineral constituents, 
otherwise, if this be neglected, the 
plants will be stimulated to such an 
extent by the nitrogen as to enable 
them to withdraw from the soil within 
reach of their root so large a propor- 
tion of the contained soluble mineral 
plant-food as to exhaust it for the 
time being, and plants thus unduly 
stimulated, wlvile ^showing • extra- 
ordinary vigour for a slibrfc time, 
would soon die of starvation induced 
by their own hyperstimulations, A 
bodily strong man compelled to 
constant braiu-w^ork would soon lose 
health were be to carefully avoid all 
food in which the element phosphorus 
occurs; a man suffering from lock-jaw 
may be kept alive for a few days on 
brandy or upon port-wine, but unless 
followed up hy nitrogenous and car- 
bonaceous foods, the stimulant will 
soon cease to afford its fictitious 
strength when the natural waste of 
muscular tissue and of the heat and 
fuel-aftbrding hydro-carbons is no 
longer made good as it is in health by 
the use of food containing these indis- 
pensables : so it is with plants ; you 
can stimulate them by nitrogenous 
food, only so far as you can afford 
them the extra amount of mineral 
matter which their increased growth 
will require : the balance must bo 
retained ; and once you have increased 
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the stature and vigour of a plant bj 
the use of manure, you must either 
keep it up by regular application of 
necessary food, or else suffer it to 
relapse from a giant into a dwarf — 
possibly at the 8a<*rifice of its life. I 
do not mean to say that blood contains 
no mineral manurial matter, for its 
analysis shows, in dried blood from 
the ox, i percentage of some 4 4 per 
cent, of valuable ash constituents ; 
still, the nitrogenous elements prepon- 
derate, and require dilution and back- 
ing up with strong permanent mineral 
plant-food. 

The whole question of tea manures 
is one requiring some years of careful 
and elaborate experiment and analysis 
to solve : proportions and intervals 
of application cannot be laid down at 
random from a cursory glapce at the 
analysis of the asli of the plant.* 

To use blood comparativelj fresh, 
I should advise digging under cover 
trenches— say 3 feet deep, place at 
tlm bottom a layer six inches deep of 
half-burnt clay ; upon this a layer six 
inches deep of crushed oil-cake 
saturated with blood, alternating the 
layers of half-burnt clay and crushed 
oil-cake and blood until the pit is full ; 
upon the top place a layer one foot 
deep of half-burnt clay and charcoal 
covered by say two or three inches of 
clay ; any gas, — ammonia or ether— 
which may be evolved, will be absorb- 
ed by the charcoal and burnt clay, 
as will any effluent liquid be caught 
by the bottom layer, and the mass if 
allowed to decompose will, when 
mixed with an equal bulk of cow-dung 
and half its bulk of crushed or half 
inch bones, form a rich and consider- 
ably permanent manure. The amount 
which should be applied to each 
mature bush, and the period at which 
the manure will require renewing, 
can only be ascertained by careful 
and accurate experiment during some 
years. 


Minerad Manures. 

In a recent number we promised ^ manure, and we now do so. The 
to refer again more fully to the ques- subject may be best treated by a 
tiou of the use of copperas as a general discussion of the nature and 
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properties of, aiul necessities for, 
mineral manures. 

Pure mineral manures besides beinsf 
expensive, are (if we except lime) 
not, as a rule, in much favour. And 
<even lime is not recommended for soils, 
that contain a large proportion of 
soluble vegetable matter. But lime, 
besides being itself a plant food, is 
intermediate in texture betfveen clay 
and sand, and therefore useful in 
improving the mechanical character of 
either. Its chemical actions are 
manifold, and it is a most useful pre- 
parer of plant food by oxidation. In 
England, where high farming prevails, 
liming is one of the operations 
looked upon as indispensable, and is 
allowed for on a change of tenancy 
as a permanent (till the end of the 
seventh year) improvement. 

The nitrates of soda and potash are 
frequently applied on poor lands, but 
they should never be applied to a 
perennial crop, unless in small quan- 
tity, and backed up by a good per- 
manent gradually-yielding manure 
such as crushed bones : were the 
latter point neglected, the nitrogen 
would stimulate the plant to such an 
extent at first as to render it capable 
of exhausting the soil of the soluble 
mineral constituents within its reach, 
and it would ere long die of starvation. 
It must be borne in mind, that nitrate 
of soda and nitrate of potash are not 
held by the soil, they must be taken 
up at once, or they are washed 
through the soil and lost. 

Tea soils in this country are not 
deficient of iron in their composition. 
Therefore, broadly speaking, it may 
be said that copperas would be use- 
less. Most soils contain quite suiff- 
ciept iron for the use of any crop, 
but in case where deficiency might be 
auspected, an analysis of the soil 
would at once decide the que'«tioa. 
We have never known iron to be 
applied in any form in England. 
Some soils contain too much iron in 
the form of the lower oxides, which * 
are very* soluble, and therefore very 
poisouoqs, but copperas would be 
decidedly the least harmful on account' 
of its comparative iusol ability, lu 


cases of soils poisoned by the presence 
of the lower oxides, further oxidation 
may be effected by breaking up and 
exposing the soil to the atmosphere, 
and also by liming, and the soluble 
protoxide changed into the almost 
insoluble copperas. Notwithstanding 
the fact that iron is essential to plant 
life, i.^., the higher forms of plant 
life, so abundantly is this element dis- 
tributed throughout nature that its 
application is never necessary, could 
do no good, and might, if applied in 
a soluble form, (for in excess it acts as 
a plant poison) do great barm. The 
comparative insolubility of copperas 
would prevent the iron beirig absorb- 
ed by the plants in more than minute 
degrees, and on this account only 
would it not act as a poison. An 
analysis of the most fertile tea soil 
known, an analysis of raw plucked 
leaf, and a few calculations, would 
show us exactly the constituents and 
the quantity per acre which we should 
have aunUally to apply to prevent the 
soil ever losing a fraction of its fer- 
tility. 

Salts of potassium, phosphorus, and 
nitrogen, are the mineral constituents 
which are apt to be exhausted hy fre- 
quent cropping. Occasionally where 
a special crop has been exerting a call 
upon some special constituent aflFected 
by itself, others, such as magnesium 
and sulphur, may be too largely re- 
moved. The amount of the salts of 
potassium, phosphorus, and nitrogen, 
present in the soil is very small, and 
the call upon them very great indeed. 

Mineral matter, as we know, does 
not exist in the atmosphere, and such 
proportion, therefore, as a plant re- 
quires, must be obtained from the soil. 
But the thing is to determine what 
proportion the soil lacks, and this can 
only be determined by analysis. 

Tlie only reason for the application 
of mineral manure to the tea bush 
would be, perhaps, that the manure of 
ther grass-fed cow, which is what is 
most generally used, does not contain 
* a sufBcieucy of mineral matters. But 
the agricultural value of a manure is, 
it must be remembered, greatly in- 
creased by its solubility aud its fine 
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state of division, permitting prompt 
assimilation with the soil. In this 
respect copperas could not be used 
wita advantage in its crude state. 
■Whether, if amalgamated with any 
other substance which would absorb 
it, and applied thus in a mixed and 
soluble form, it would affect the fla- 
vour of the tea, we cannot say, but 
should incline to the belief that it 
might : it would be worth while mak- 
ing the experiment on a few bushes, 
and watching the result. 

As we have said, the true secret of 
the value of manures is in relation to 
the special requirements of the par- 
ticular soil, ue., the supplying those 
constituents which it lacks. A man 
to be a successful agriculturist, (by 
the term agriculturist of course we 
include the tea* planter), should 
possess a knowledge of soils and their 
mode of analysis. Too little atten- 
tion, we fear, is paid to this f^ubject, 
and planters would do well devote 
some of their leisure more generally 
to the study of practical chemistry as 
affecting soils. They would then be 
able to combine theory with practice, 
and to find the acceptable mean of 
the former. The scientific man is too 
often wedded to mere theory; the 
practical or unscientific man too often 
despises theory altogether. What is 
wanted is tlip requisite proportion of 
both. The best and simplest practi- 
cal analytical work that we know of 
is a little Book called Church’s La- 
boratory Guide, and we would recom- 
mend every planter to provide himself 
with it. Professor Johnston’s Hand- 
book on the Analysis of Soils goes 
further into the subject, but is hardly 
suited to a beginner. 

A thoroughly fertile English soil 
analyzed was found to contaiq the 
following : — 


1 Silica and sand 

2 Alumina 

8 Silicate of alumina ( 

4 „ magnesia i 

6 Organic matters 

6 Carbonate of magnesia ... 

7 Carbonate of lime 

8 Sulphate of lime 

9 Phosphate o( lime and 

maguesia ... 


648*00 

67*00 

Carbonic acid. 

40*00 

97*00 

8*50 < 

6900 
2 00 

4*60 


10 

Potash salta ... 

2*00 

11 

iSoda salts 

600 

12 

Carbonate of iron or 



oxides 

6100 

13 

Manganese and iodine ... 

1*00 

14 

Loss during analysis ... 

14*00 


Of these constituents Nos. 4, 8, 9, 
10, and 11, are as a rule found greatly 
deficient in Indian soils, and they re- 
quire to be supplied as far as possi- 
ble ; but* the indiscriminate use of 
manure is too often mere waste, be- 
cause the particular ingredients 
necessary to constitute a fertile soil 
are not taken into account. 

It would, we think, in the long run, 
pay well were a larger number of 
cattle kept on tea gardens for the sake 
of manure. Sheep and goat drop- 
pings— especially in the matter of 
sheep — are most valuable, but suffici- 
ent care must be taken to collect the 
manure, and keep it under cover — a 
precaution much neglected. 

Of all natural manures none is so 
complete, i e,, so general a fertilizer, 
as that formed from the mixture of 
the dung of all the farm flocks : cattle 
dung is very dilute, horse dung very 
hot, sheep dung very concentrated and 
rich, and pigs* dung very rich : the 
whole mixed, and carefully stored 
where rain cannot fall upon it, and 
where it is not too much exposed to 
the atmosphere to lose by evolution 
of gases from a large surface, forms 
the best and most easily assimilatea 
fertilizer. 

The difficulty in the hills is that a 
sufficiency of grass land is seldom 
obtainable ; but it must be borne in 
mind that the manure of the stall-fed 
animal is so much richer in essential 
properties than that of grass-fed 
cattle that the extra expense is fully 
compensated for in the character of 
the yield obtainable ; and where bhoota 
is BO easily culturable, the difficulty am 
regards insufficiency of pasturage may, 
in many cases, be readily and even 
advantageously overcome . — Indian 
Tea Gazette. 

A oontbmpohauy took oeoaMon a few 

* -vreeks ngo to comment upon the ** no®- 
fcleniifio’* treatment of the abore article oa 

' 25 
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liiineral luanaret. Begardiiig tbe critieisoi 
we would make the following remarks : — . 

Copperas is practically insoluble in water. 
In the Indian Tea Gazette of December 4th, 
its employment was proved to be useless, and 
was not advocated, and the question would 
never have been mooted at all except in 
answer to a direct enquiry regarding it from 
a correspondent. Copperas was stated to be 
less prejudicial to plant life on accoutit of 
its comparative insolubility than c.re the low 
oxides of iron, which are very soluble, and 
therefore poisonous to vegetable life. 

A Salt is a solid combination of a basic, 
with an acid or non-metallic element. The 
salts are referred to the basic, and not to the 
acid element : hence the term ** Salts of 
Nitrogen and Phosphorus** was chemically 
incorrect. Still from the context it must 
have been perfectly evident to any who read 
tbe article under notice in any other spirit 


than that shown by a desire to discover a 
fault, (or a slip of the pen that might be 
conistrued into a fault), tliat the meaning 
intended to be conveyed was — ‘‘ Salts form- 
ed by the combination of tbe acids of 
phosphorus and nitrogen with bases the 
greater stress intended to be laid upon the 
manurial importance in combination of these 
two n on-metallic and most valuable elements 
having unwittingly sacrificed strict technica- 
lity on the altars of lucidity and brevity. 

In no place was nitrogen spoken of as a 
mineral, though natural salts formed by the 
oombination of nitric acid with a base are 
minerals. It would be as reasonable to deny 
that natural iron ore (i,e., the commonest 
form of it, viz., oxide of iron) is a mineral on 
account of its containing oxygen, which is a 
gas, as it is to take exception and to cavil at 
the connection in which it is spoken of in tlie 
article under notice. 


Manure for Tea Lands. 


A “Novice in Tea,“ writing to the 
“ Englishman^** says 

Every one interested in tea should be 
obliged to you for the articles and 
communications which have appeared in 
your paper relating to manure ; and ns you 
invite discussion on this very important 
subject, will you allow me to add a few 
facts in connection therewith, which I had 
acquired for my own guidance, and which 
perhaps may prove of service to some of 
your readers P I am not a chemist ; conse- 
quently my remarks will be more practical 
than scientific, and no doubt occasionally 
inaccurate and open to criticism. I believe, 
however, I am not far wrong in the follow* 
ing particulars, viz, : — First, as to what 
soils consist of ; second, as to what the 
plant takes out of the soil ; third, what are 
the constituents of Indian tea leaves, 
manufactured tea, tea extract, spent leaves, 
and tea ashes ; fourth, what should be done 
to replace the substances removed from tbe 

Boih . . 

All soils consist of organic and inorganic 
bodies : the latter, tlie earthy and stony 
substances ; tbe former, animal and vege- 
table matters. As a rule, soils contain but 
a small percentage of vegetable or other 
organic matter, from three to ten per cent, 
only, — the proportion being easily ascer* 
tained by placing a sample of soil over a 
strong fire, when the organic portion will 
be more or less readily burnt away, while 
the residue will represent the inor^nio 
percentage, which is fixed and permanent 
in the fire. 

Tbe best soil for tea is a strong humus 
soil, full of organic matter, provided it be 


friable — that is to say, contain thirty per 
cent, or so of sand. Such soils, however, 
are scarce, and tha bulk of land taken up 
now-a-(fayp for tea is a light loam, contain- 
ing plenty of sand, with more or less of 
clay, carbonate of lime, potash, magnesia, 
and oxide of iron ; while the richer it is in 
organic matter the better for the growth of 
the plant. Clayey soils, containing little or 
no lime, and marly or calcareous soils, con- 
taining lime in excess, are unsuitable for 
tea. 

Clay can, with difficulty, and only at 
heavy expense, be brought to grow tea ; 
sand, on the other hand, with but moderate 
manuring, can be made a fsir fielding soil. 

The following rough analysis of soils can 
be undertaken by any one, as the tests em- 
ployed are of the simplest. 1 believe the 
information appeared originally in a work 
published in Madras some years ago, but I 
am not certain of this. I merely copy 
the tests for the benefit of your readers as 
1 find them in my note-book, and can add 
that I have proved them most efficient. Of 
course they are not scientifically exact, but 
do well enough for all practical purposes ; 
and any planter can tell by their use 
whether the ingredients referr^ to are in 
his soil. A more accurate analysis would 
have to be made by an experienced chemist. 
The tests I refer to are as follows 

1st . — Weigh a given portion of soil ; 
beat it, and dry it. The loss is water. 

2nd , — Burn whatever remains The loss 
is chiefly vegetable matter. 

3rd . — Add hydrochloric acid to the 
residue. Thus the quantity of lime may 
be determined, its presence being indicated 
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by effervescence ; and the longer it con- 
tiuaes, the richer the soil in lime. 

4^A.— Wash a fresh portion of soil to 
determine the quantity of insoluble sili- 
cions sand. 

6M. — To determine the presence of humic 
acid, dissolve a little common soda in 
water, add some of the soil thereto (previ- 
ously reduced to a pulvurent form), and give 
it a good boil. Pour the solution into a 
glass and let it settle, and then pour off the 
coloured solution without any sediment 
into another glass. If vinegar, or diluted 
hydrochloric acid be added to the clear 
brown or brownish coloured liquid, brown 
flecks will fail, which are humic acid. 
891bs. of carbon and 271b8. of water form 
631bs. of humic acid. AH black and dark 
coloured soils are rich in this fertilizing 
substance ; poor soils contain little, and 
sandy soils absolutely none. 

6th , — To determine the presence of phos- 
phate of lime or bone earth, weigh out 200 
grains of soil and place it in a glass, pour- 
ing half an ounce of diluted hydrochloric 
acid over it. Stir and mix with a glass 
rod, and allow it to stand for thirty hours 
after which add half au ounce of distilled 
water. Stir as before, and run through 
filtering paper. If to this clear solution 
liquid ammonia be added, a pale amber- 
coloured liquid will float, like oil on water, 
on its surface. This is phosphate of lime 
in solution, and it may be precipitated by 
farther additions of liquor ammonia. 

7th . — For iron, treat the soil as before 
with the acid, and to the filtered solution 
add a grain or two of prussiate of potash. 
Stir as before, and in a few minutes the so- 
lution will become of a beautiful blue colour, 
owing to the presence of iron in the soil. 

8/A.— To ascertain the presence of nitrate 
of potash, or saltpetre, boil 500 grains of 
soil in two onnces of distilled water. When 
cold, run through filtering paper. Eva- 
porate this cleared solution (over sand, or 
water, as most convenient) till reduced to 
a teaspoonful. In it dip a slip of unglazed 
paper (the margin of a newspaper will 
supply the material needed) and dry it in 
the suQ. If nitre be present, this slip of 

K on being fired will behave exactly 
ouch paper. « 

With the use then of one or two wine- 
glasses, a little blotting or filtering paper, 
and a few simple tests to be found in his 
medicine chest, a planter should be able to 
form a pretty fair estimate of his soil with- 
out troubling an analyst. Where distilled# 
water is not procurable, good clear water, 
boiled and passed through a filter, will 
answer the purpose nearly as well. 

We have now to see what the plant takes 


out of the soil. I have mentioned above 
that soils contain but a small percentage of 
organic matter ; plants on the other hand 
contain much organic and little inorganic 
or mineral matter. This organic or com- 
bustible matter in plants is composed 
almost exclusively of carbon, hydrogen, 
oxygen, and minute portions of sulphur 
and phosphorus, — being in the proportioa 
of about 60 per cent, of carbon, 38 per cent, 
of oxygen,’6 per cent, of hydrogen, 4 per 
cent, of nitrogen, 2 per cent, of sulphur — 
with traces of iron, phosphorus, and man- 
ganese, which elements are supplied in the 
way of food by the atmosphere through 
the leaves, and to a less extent by the soil 
through the roots. Thus carbon is supplied 
to the plant from the air in the shape of 
carbonic acid, and in a small proportion 
only from solnble compounds, such as 
humic and ulmio acids, existing in the soil ; 
its hydrogen and oxygen are derived from 
water; its nitrogen from ammonia, nitric 
acid, and other soluble nitrogenous, sub- 
stances partly washed down by rain, from 
the air, and partly natural to the soil ; and 
its sulphur and phosphorus from sulphuric 
and phosphoric acids. The green leaves, of 
the plant are constantly absorbing carbonic 
acid and rejecting oxygen by day ; they 
absorb oxygen and reject carbonic acid by 
night, retaining a considerable part of the 
latter as food. Decaying vegetable matter, 
on the other hand, rejects all its carbonic 
acids day and night, and that which would 
be food for the living plant is thrown off 
as poison by the dead plant. Soils contain- 
ing much vegetable matter are thus full of 
carbonic acid, as those containing animal 
substances abound in ammonia. 

If the Planter wishes to know what his 
bushes extract from the soil, it is necessary 
that he should be acquainted with the con- 
stituents of green tea leaves, manufactured 
tea, tea extract, the spent leaves, and tea 
ashes ; and I would recommend all to pro- 
cure a work by Professor Wanklyn, pub- 
lished by Triibner & Co. in 1874, called 
** Tea, Coffee, and Cocoa Analysis," which 
should be in the hands of every planter. 

The leaves of the tea bush are all that is 
actually removed from the land, provided 
that prunings and weeds are buried, and 
which in every case should be returned to 
the soil to keep up its fertility, it being 
very short-sighted policy to leave them to 
rot on the surface. The leaves contain a 
large proportion of water, which is taken 
back by the soil from natural sources. All 
but about 6 per cent, of this water is driven 
ofi* in the process of firing the learf, the re- 
sidue. or manufactured tea, consisUng of 
the foUowing substances 
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In the extract or solable part 
DextriiM, gloeoie, gum, pnnoipfUly 
carbon ... ... ... 17*55 p, cent. 

Tannin ... ... ... 1100 

Thcitte (the alkaloid of tea, 38 per 
cent, of which ia nitrogen) 2*00 

^Nitrogen ... ... ... 6*00 

Potaah ... ... 2*76 

ammonia ... ... *70 

Chlorine and Sulpboric Acid ... a trace 

Baaential Oil ... ... ... do. 

40*00 p. cent. 

And in the spent leaves, of insoluble 

part 

Water ... ... 6*00 p. cent. 

Woody fibre, principally 
carbon ... ... 27*00 ,, 

Legnmen, a nitrogenona 
protein enbstance. 
aometimea called 
iregetable casein ... 16 00 „ 

Other protein albnxni- 
nooe compounds ... 10*00 ,, 

Insolnble tannin and in- 
aolable ash ... 3*00 ,, 

■ ' 60*00 p. cent. 

100*00 „ 

Tear, it will thns be observed, is extraor- 
dinarily rich in nitrogen— so much so that 
the fresh leaves contain more nourishing 
protein compounds than beans and peas; 
and were it possible to render the coarse 
leaves palatable, they might be used as a 
nourishing article of food. 

The whole percentage of the leaf need 
not necessarily be returned to the soil, as we 
have already seen that part of it is derived 
from the air. To determine approximately 
the substances actually extracted, and which 
cannot be restored from natural sources, we 
must pay attention to the ash of manufac- 
tnred tea, the analysis of which is given by 
Wanklyn as follows 

Potash ... ... ... 3*00 p. coot 

Soda ... ... ... *10 

Magneidi ... ... ... *80 

lama ... ... *25 

Oaide of Iron ... ... ... *25 

Protoxideof Manganaie ... *05 

Phosphoric Acid ... ... *80 

Bulphurio Aeid ... ... a trace. 

Chlorine ... ... ... do. 

Silica ... ... ... '25 

Carbonio Acid •*» 1*00 

6*00 „ " 

While the combustible or gaseous por- 
tions of the manufactured leaf are 

'^ater ... ... ... 5 00 p. cent. 

I^itrogen in the tea extract 6 00 

„ ,, „ insoluble spent leaf 6*00 

«, f, Theine ... *50 

Carbon ... ... ... 40*00 

Oxygen ... ... ... 3*00 

Hydrogen ... ... ... 6 00 

flnlphuT .•« ... 1*50 

04*00 

100 00 

The hdlk of the carbon, oxygen, and i 
hydrogen of the above being supplied Jby 
the air, and exiating so plentifully ip good 


tea soils, and the quantity of soda, 
magnesia, lime, oxide of iron, and man- 
ganese extracted being comparatively in- 
significant, we need only pay attention to a 
re-supply of the other substances, — nitro- 
gen, potash, sulphur, and phosphoric acid, 
the two former, nitrogen and potash, being 
those of most importance. These being 
12|lbs. of the former and filhs. of the latter 
in each lOOlbs., it therefore follows that a 
yearly produce of 400lbs. removes from the 
soilSOlbs. of nitrogen and 12lbs. of potash 
per acre. Cow-dung and linseed, or castor 
cakes, are the only manures which so far 
have been used to any extent by tea 
planters, and with considerable success so 
far as a re-supply of nitrogen and some of 
the soluble salts is concerned ; but neither 
of these manures contains potash. As an 
instance of the value of its presence in tea, 
I may mention having found that, while 
the tea of young gardens, which fetch high 
prices, has plenty of potash, low-priced 
Darjeelings, raised from washed-out soils, 
scarcely show a trace ; in fact, in some 
samples I have found none at all. It will 
he an assistance perhaps to planters to 
have a simple test for this valuable in- 
gredient. They may search chemical text 
books in vain for any hut the most ela- 
borate means of detecting its presence ; but 
1 find that for a rough test it is sufficient 
to stir into the tea infusion (in a wineglass) 
as much tartaric acid as will cover the 
point of a pocket knife (part of the con- 
tents of the white packet of a seidlitz pow- 
der will do), wlien a slight cloud will indi- 
ciite a trace, and a precipitate an abundance 
of potash. 

Were sea-weed available in any quantity, 
it should pay to produce a manure from its 
ashes, rich in both nitrogen and potash. 
Such a manure, mixed with a small propor- 
tion of bone ash and sulphate of soda, is, 
I believe, the only efficient food for the tea 
plant, and which, applied in moderate quan- 
tities, would keep the soil in condition. 

In conclusion, I would suggest that 
planters ought, at least once a year, to 
have their teas analysed, as the quality 
ought to be brought up to that of the 
analysis given above. It is not enough to 
have continual brokers* reports repeating 
the well-known fact that the teas are 
greyish, blackish, bold, wiry, <fec., <feo. ; 
planters should know of what their teas 
really consist. They can then add to the 
soil the constituents in which it is deficient, 
tand return those which the teas have ex- 
tracted. It only remains for a chemist of 
experience to come forward (and there are 
one or two such in Calcutta) and name a 
reasonable fee for the analysis^-sometbing 
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tlmt planters would not object to pay, 
while they would demur to give a fancy 
price. 


Urine Mj^nure. 

M. Raoul Bbullb has come forward 
with a new method of treating the urinous 
portion of town sewaf^e in preparing it 
for manure, for which he claims numerous 
adrantajjes over those hitherto in use. 
The oldest system is probably the Flemish, 
which consists in conveying the excreta 
away from the towns and storing them 
in large masonry tanks with the addition 
of water. In Paris the sewage is disposit- 
ed at La Yillette, thence to bo directed 
by machine power through a long conduit 
to Bondy, where it lies in pools to ferment. 
In this manner its urea is transformed 
into carbonate of ammonia, from which 
the sulphate is obtained by distillation, 
while the solid matters are compressed 
and dried, and these sold as ** pondrettes.*' 
Another system is the direct application 
of the urine to the irrigation of the soil, 
as practised on the plain of Gennevilliers. 
All of these processes are att(^nued with 
grave inconveniences. ( 1 .) The 83 ^stem of 
fermenting for three or four years to con* 
vert the urea into carbonate of ammonia 
is extremely unprofitable from the length 
of time it occupies, during which the capi- 
tal involved is producing no interest. (2.) 
Masonry cisterns and tanks are very 
costly if made impermeable, as they ought 
to be (3.) The foul emanations from them 
are a source of unnoyance and disease. (4 ) 


The cost of distillation and conversion of 
the disengaged ammonia into sulphate ie 
considerable. (5.) The drawbacks of the 
direct irrigation system are well known. 
The inhabitants protest against the nui- 
sance, and the accumulation of putrid 
emanations infects the soil. From all 
these disadvantages M. Brull6 contends 
that his system is free. It is bused, on 
the one hand, on the property of plaster 
to absorb, and thus reduce to a solid form 
large quantities of urine; and, on the 
other, on the greatly increased quantity 
of fertilising matter which can be intro- 
duced into the medium, by subjecting the 
plaster to repeated saturations, and driving 
off the superfluous moisture after each 
operation by means of hot air. In this 
way a solid manure can be obtained con- 
taining 5 per cent, of nitrogen and 1 to 2 
per cent, of phosphoric acid, rich in ferti- 
lising elements, easy of transport and con- 
taining not only five times as much 
nitrogen and phosphoric acid as fresh 
urine itself, but also all the mineral salts 
of the urine, which have a certain mauu- 
rial value. The plaster itself also increases 
such value. In this system, there- 
fore, interest upon capital is constantly 
occurring, instead of the latter lying idle 
for years, for the urine can be treated by 
it at once, and the produce is ready for 
sale in a very few days. In addition to 
these economic advantages, the process 
is absolutely free from all objections upon 
sanitary grounds.— //bane atfd Colonial 
Mail, 


The Chemical Analysis of Tea Ashes, and the Scientific 
Manuring of the Plant to produce leaf. 


Hb. H. Oottah writes on this subject, as 
follows, to the Ceylon Observer : — 

In my letter on the subject of soil suitable 
for the cultivation of the tea plant, I gave 
you the chemical analysis of tlie soil of 
Assam and China, as given by T)r. McClelland 
and Mr. Piddington. Both these gentlemen 
differ considerably ; for instance, the larger 
item is silex, sand, or dusty matter, 130 
parts out of 184 given by Dr. McClelland, 
against 85 parts out of 100 given by Dr. 
Piddington. Vegetable matter is given by 
the former as 16 parts, and as only 1 part 
by the latter. In iron they agree pretty 
nearly 6 and -7*40 respectively ; but. an re- 
gards alumina the difference is 6^ and 3*50.^ 
Unfortunately no chemical analysis has been 
made of late years, either of the soils or of 
the ashes of the plant. The Superintendent 
of the Assam Company sent some samples of 


his soils for analysis ; but, I am informed 
lately, has not received an answer up to 
date. 

Tiiis is a subject which tea planters sooner 
or later will have to turn their atrention to. 
They cannot take heavy crops of leaf from 
their tea bushes without “ feeding the cow 
that gives the miik.” At present the coun- 
try in wiiich tea is grown is young, fresh 
and vigorous, and no doubt will yield abun- 
dant crops for years to come, but like 
Ceylon, the old districts will go to the wall, 
if neglected, for the sake of new ones. 

A gentleman, well qualified to express an 
opinion on the subject of manuring the tea 
bush, informs me that bone-dust, phosphate 
of lime and ammonia, as also potash, would 
be the best manures for the gi;«/wth of the 
tea bush. Oil-cake with the ashes of any 
xttbbUh would give the potodh. The nitrogen 
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find potash, or tlie nitrof^en of the oil-oake 
com billing with the hydrogen of either water 
or air would jield ammonia. 

Phosphate of lime, potash and ammonia 
are the three principal requisites for forming 
the manure best suited for tea. 

Hitlierto the tea planters of Assam have 
not thought manuring a necessary item of 
ext>enditure ; and, throughout my travels 
through the tea districts in the Assam Valley, 
I obserred that no good cattle esttiblishmerits 
exist as in the island of Ceylon, where at the 
present time coffee planters pay great atteqi* 
fton to the making of oompost heaps aim 
rearing of cattle for manuring purposes, 
even to the catching of urine in cisterns, 
which is poured over the heaps of manure to 
hurry on the decomposition of the grass 
inixf^ up with the cattle dung, enriched by 
passing poonao through tlie cattle. 


Colonel Money mentions in bis work on tea 
that manuring was carried on with great 
success in Chittagong, and says that he was 
struck with the frequency and abundance of 
the Hushes and the strength and flavour of 
the tea ; and that, although manuring was 
condemned by Chinese as having a tendency 
to spoil the flavour of teas, it was greatly 
approved of by the Calcutta brokers, and the 
manured tea fetched high price in the market. 
He speaks highly of cattle manure (always 
excepting [as superior] night soil and the 
excrement of birds which cannot be pro- 
cured). It is not heating like horse-dung, 
and ma.v be applied in large quantities with- 
out any risk, the fresher applied the better. 

Tlie Assam Company carry out a valuable 
system of burying prunings, afterwards 
trenching up in rows. 


Tea Fertilizing Trees. 


I NOTICB in your Editorial of 19th 
August “ it corresooodent from Upper 
Assam** writes : ** I dare say that there 
are planters who are not aware that there 
are two trees in especial under which tea 
thrives in the most wonderful manner — 
the Sowah and Modar.** Your correspon- 
dent must, 1 think, be confusing the Sowah 
(Sago Palm) with the Saw. The Sowah 
completely checks the growth of tea— at 
least the two jflts I have met with. 

Your correspondent is, however, correct 
as regards the Modar, and to the list he 
might add the Saw (above mentioned) and 
Medeiun — the latter considerably superior 
to either for producing healthy and fre- 


quent flushes; but I am, like your correspon- 
dent, unable to say from what source the 
benefit is derived, but should say it is not 
shade,** but some chemical ingredient 
imparted to the soil, which just suits the 
requirem'enj; of the tea plant. My reason 
for coming to this conclusion is, that the 
Medelua, after being out down many years 
and nothing left but the remains of a 
rotten stump, still grows vigorously ; even 
after the last vestige of the stump has 
disappeared, it is easily known where one 
of these trees once stood. 

If the soil was analyzed, no doubt an 
antidote for tea could be found. I shall 
be glad to supply the soil for analysis. 


Drainage. 


The removal from the ground of 
any waters whose sojourn might be 
pernicious, from whatever source they 
may be supplied, and the provision 
of an adequate discharge for those 
waters, constitute the art of drainage.^ 
It may be divided into two great* 
branches, namely, the drainage by 
means of open cuts, or the drainage 
by means of suhterranean channels* 
Drainage by open cuts of course 
can only be applicable when the 
waters to be removed do not attain 
a level superior to that of the ground, 
and when there is an efiScient outfall, 
either nutural or artificial ; and <ts 
success (J^p^nds upon the mainte- 
nance of a regular permanent dis- 
charge of the waters supplied bjr tile 


collecting drains. The surface of the 
water in these collecting drains must 
always be kept at such a distance 
from the surface as to prevent any 
injurious action upon the vegetation 
of the land, for it is to be observed 
that drainage by open cuts is almost 
exclusively reserved for agricultural 
districts. In the outfall drains, the 
watei; must not be allowed to stag- 
nate, and the cuts must be formed of 
such dimensions, and in such direc- 
tious, as to ensure the discharge iu 
the smallest possible time. . 

The drainage of bogs, or swamps, 
Iti mountainous districts, may very 
often give rise to the application of 
other laws ; as for instance, when 
the water, which maintains the per: 
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manent state of hu»iiidity it is desired 
to remedy^ is supplied by springs 
rising under considerable pressure ; 
or when the swampiness of the loca- 
lity arises from the mere accumula- 
tion of water at the wet seasons of 
the year. The Bog of Allen was an 
instance of the former condition, and 
in that case the water was relieved 
by forming a series of artificial chan- 
nels, or vertical pipes, through which 
it rose, and poured into a new outfall 
drain. The Chat Moss, however, was 
drained simply by means of open cuts, 
BO traced as to carry off the surface 
waters as rapidly as they fell, and by 
a trifling improvement in the outfall. 
The latter operation is, moreover, the 
principal one required to obviate the 
supposed inconvenience from the occa- 
sional accumulation of rain waters ; 
and it may be stated that there are 
many thousand acres of the best land, 
now unproductive, 'yhich might be 
easily brought into cultivati^orf by the 
execution of some unimportant works 
to lower the level of the natural 
water courses of the districts in which 
these now valueless tracts are situated. 
There are numerous tracts which only 
require to be thus treated. 

A system of drainage, exclusively 
by open cuts, is, at the present day, 
so rare in all countries, where there 
is the ordinary variety of hill and 
dale, that thef meaning of the generic 
term, drainage^ has almost been per- 
verted to that of a subterranean 
drainage. There are, however, very 
essential diSerences between the con- 
ditions which are adapted to these 
respective modes of operation, and 
it is dangerous therefore to admit any 
confnsion in the names by which they 
are characterised. One of the most 
important of these difierences arises 
from the fact that in open drainage 
little reference need be made to the 
daily rainfall, provided the outfall 
be established under such conditions 
as to prevent any serious accumulation . 
of water, whilst the rainfall of the 
particular district will regulate the* 
dimensions to be given to a series of sub> , 
terranean drains, in connection with 
the usual considerations with respect 


to the permeability of the strata. It 
usually happens also that little re- 
ference need be made to the permea- 
bility of tbo low lands, to which alone 
the open cut drainage can be econo- 
mically applied ; because the level of 
the water in the cuts is usually main- 
tained at a permanent line, and it is 
only the^ excess of water which is 
removed. In fact, in the districts 
wherein drainage is effected by open 
cuts, the class of cultivation is usually 
such as to require the presence of a 
definite quantity of water in the sub- 
soil, and very serious evil results from 
an abnormal lowering of the water 
line. In districts wherein subterra- 
»nean drains are used, however, it is 
essential to remove as rapidly as 
possible any waters which might have 
a tendency to stagnate abound the 
roots of the plants, or to prevent the 
surface of the ground from being cool- 
ed by the rising of springs. The 
practical detiiils of the two systems of 
drainage are naturally much affected 
by these peculiar local conditions, and 
in the case of the subterranean drain- 
age the physical outlines of the 
country will further affect the ques- 
tion by reason of the greater or less 
facilities they offer for the throwing 
off, or retaining surface waters. 

In properly drained land, situated 
at such levels as to allow the water 
collected in the outfall drains to flow 
freely, the surface of the ground is 
always dressed into such tables, or 
ridges, as to ensure the discharge of 
the water falling from the atmosphere 
which does not permeate the surface 
itself ; and the drains have only to 
^arry off the water which soaks through 
the ground. Evidently, under such 
circumstances, the drains must be 
placed at distances varying according 
to the degree of permeability of the 
ground, and also of the nature of the 
sub-soil, though the latter condition 
would rather affect the depth of the 
drains than their lateral distances. 
Some discussion has taken place 
ambngst the leading professofs of the 
art with respect to these details ; but 
thjay seem to have simply fallen into 
the e^ror of all absolute theoreticians, 
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for it must evidently be absurd to 
apply indiBcrimioately any system of 
either deep or shallow drains ; and it 
must as evidently be the proper course 
to modify both the depth and the dis- 
tance apart of the drains^ according 
to local circumstances. 

The only invariable condition affect- 
ing the depth of drains is, that they 
must be beyond the reacli of any 
agricultural operations. In light lands 
the plough often does not descend 
more than 8 inches, whilst in heavy 
stiff clays, the depth of the plough is 
not less than from 18 to 20 inches. 
It is, therefore, customary to place the 
drains, even in what is called shallow 
drainage, at a minimum depth of 
from 20 to 24 inches, tuoasuring from 
the top of the material constituting 
the channel to the surface of the 
ground. The maximum depth at 
which drains are laid does not exceed 
under any circumstances from 6 to 
8 feet, and it is only occasionally 
that the depth is made more than 4 
feet 6 inches from the surface. In 
shallow drainage the number of the 
drains is increased, and they are 
brought closely together; whilst iu 
deeper drainage the distance is aug- 
mented. Smith of Deanstono, who 
was an advocate for shallow drains, 
usually made them from G to 8 yards 
‘apart, and about 3 feet deep. Parkes 
recommends, on the contrary, that the 
distances asunder should be made from 
13 to 20 yards, and that the depth 
should be made from 4 feet 6 inches 
to 8 feet. The choice of the respec- 
tive systems must, however, be regu- 
lated by the nature of the sub-soil 
as much as by that of the soil itselt’ 
and very careful observations should 
be made before either of them is 
adopted. 

The width of the trenches will be 
regulated by the depth of the drain 
rather than by any other condition, 
for it must be made wide enough to 
allow the workmen to perform easily 
any of the operations required for * 
levelling the bottom of the excavation 
or for placing the pipes or other ^ 
materials. In practice it is foiyid 
ihat, for a depth of 3 feet, it ig suiB- 


cient to give a width of 1 foot at the 
surface, and 3 feet at the bottom ; for 
a depth of about 4 feet, these widths 
become respectively 1 foot 4 inches 
and 8 inches ; whilst for a depth pf 
8 feet they become respectively 2 
feet 6 inches, and 1 foot 2 inches, even 
iu hard resisting grounds, which are 
not likely to cave in, as the workmen 
say. The width of the bottom of the 
trench, it is to be observed, is regu- 
lated rather by the necessity for its 
being sufficiently wide to enable the 
workmen to lay the pipes than by 
any other condition; and it is also 
found, practically, that it is not possi- 
ble to secure the regularity of the 
inclination of the bottom, unless the 
men can stand directly upon it. The 
success of a system of drainage de- 
pends greatly upon the last-named 
condition, — namely, the regularity of 
the inclination, as also upon its being 
made such as to ensure the constant 
flow of the water. Generally speak- 
ing, a fall of 1 in 200, in the minor 
drains, will suffice, especially when 
the drain-tiles have been well and 
carefully laid. 

It is not desirable to make the sub- 
drains of any great length if their 
inclination should be considerable; 
because, under such circumstances, 
it is possible that the head of water 
in the pipes or channels might burst 
them, and there is always danger of 
an accumulation of silt. Generally 
speaking, the smaller drains do not 
exceed 100 yards iu length before 
discharging into sub-mains of larger 
dimensions ; and the latter are limited 
to a length of about 300 yards before 
discharging into open ditches, or into 
the main outfall of the district. If 
it were possible, it would even be 
preferable to make the small pipes 
or channels themselves discharge into 
the open ditches, without using any 
sub-mains. An important remark to 
be made with regard to every descrip- 
tion of subterranean channel is, that 
they must be carried as far as possible 
from trees or hedges ; because the 
roots of the latter have a remarkable 
avidity for water, and they are sura 
to find their way into any channel in 
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their immediate neighbourhood. The 
Bub-mains should be laid a little below 
the ordinary line of the smaller chan- 
nels, in order to communicate to tho 
water a greater velocity when it 
approaches the point of junction ; and 
the junctions should be made with a 
curve upon the plan, so as to avoid 
any direct interference with the lines 
of flow of the respective streams. 

There are several modes em- 
ployed for the purpose of filling in 
the trenches of drains, the choice of 
which must be regulated by local con- 
ditions of economy; though, as a 
general rule, it would unquestionably 
be better to resort to the use of pipes 
of stone or of earthenware. The 
cheapest, but also the least permanent, 
mode of forming the channel consists 
in cutting a species of shoulder near 
the bottom of the trench, upon 
which a thick sod of the grass from 
tho surface is laid, with the^ grass 
downwards, and then filling in the 
remainder of the trench with light 
permeable earth. In countries where 
stones are easily obtained, it is custo- 
mary to use them for the purpose of 
forming the channel ; and this is effect- 
ed by placing two slabs in an inclined 
position to one another, and covering 
them to a certain height with the 
smaller broken stones. Both the 
stone and the turf channels are, how- 
ever, liable to become silted up, or 
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even to be choked, by the precipita- 
tion of the salts which the waters may 
hold in solution ; and it is on these 
accounts that agricultural engineers 
have, of late, given very decided pre- 
ference to the use of tile or pipe 
drains. Formerly the tile and shoe 
drains were the most generally used ; 
and, in fiMing them in, it was custo- 
mary to lay flat tiles or shoes at the 
bottom of the trench, which shoes 
were made about I4« inches long and 
about 5 inches wide, and upon them 
to place the tiles, of the same length, 
and from 3 to 4 inches wide and 4 or 
5 inches high. Of late years cylin- 
drical tubes have been almost exclu- 
sively used, not only on account of 
the economy of their manufacture, 
but also of the greater ease and re- 
gularity with which they can be laid. 
These pipes are made of almost any 
diameter, from 1 foot to I inch, and 
of lengths varying from 14 inches in 
the smaller dimensions to 2 feet in 
the larger ones ; the 2-inch pipes 
being generally used for the small 
drains, and the 4 or 6-inch pipes for 
sub-mains under normal conditions. 
When cylindrical pipes are used in 
peaty or very moveable soils, it is 
necessary to protect the abutting 
joints by means of collars ; but in 
ordinary soils no such precautions are 
required to be observed . — JEngluh 
Oyclopcsdia. 
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As a certain quantity of moisture 
is essential to vegetation, so an excess 
of it is highly detrimental. In the 
removal of this excess consists the 
art of draining. The same, or nearly 
the same truth, may perhaps be better 
expressed thus : As water stagnant 
in the soil is prejudical to the growth 
of all our cultivated plants, fertility 
is greatly promoted by the art of 
draining, which induces its circulation 
through the soil. 

Water may render land unproduc- 
tive by covering it entirely or partially, 
forming leys or bogs ; or there may 
be an excess of moisture diffused 
through the soil and stagnating in it, 


by which the fibres of the roots of 
all plants, which aro not aquatic, are 
injured, if not destroyed. 

- From these different causes of in- 
fertility arise three different branches 
of the art of draining, which require 
to be separately noticed. 

1. To drain land which is flooded 
or rendered marshy by water coming 
over it from a higher level, and hav- 
ing no adequate outlet below. 

3 2. To drain land where springs 

rise , to the surface, and whej^e there 
are no natural channels for the water 
40 run off. * 

C. To drain land which is wet 
from imporvious nature. 
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In hilly countries it soraetimes hap- 
pens that the waters which run down 
the slopes of the hills collect in the 
bottoms where there is no outlet, and 
where the soil is impervious. In that 
case it may sometimes be laid dry by 
cutting a sufficient channel all round, 
to intercept the waters as they flow 
down, and to carry them over or 
through the lowest part of the sur- 
rounding barrier. Wo shall see that 
this principle may be applied with 
great advantage in many cases where 
the water could not be drained out of 
considerable hollows if it were allow- 
ed to run into them. 

When there are different levels at 
which the water is pent up, the drain- 
ing should always be begun at the 
highest ; because it may happen that, 
when this is laid dry, the lower may 
not have a peat excess of water. At 
all events, if the water is to be raised 
by mechanical power, there is a sav- 
ing ill raising it from the highest 
level, instead of letting it run down 
to a lower from which it has to be 
raised so much higher. 

The draining of laud which is ren- 
dered wet by springs arising from 
under the soil is a branch of more 
general application. The principles 
on which the operations are carried 
on apply as well to a small field as 
to the greatest extent of land. The 
object is to find the readiest channels 
by which the superfluous water may 
be carried off ; and for this purpose 
an accurate knowledge of the strata, 
through which the springs rise, is 
indispensable. It would be useless 
labour merely to Jet the water run 
into drains after it has sprung through 
the soil, and appears at the surface, as 
ignorant men frequently attempt to 
do, and thus carry it oft’ after it has 
already soaked the soil. But the 
origin of the springs must, if possible, 
be detected ; and one single drain or 
ditch, judiciously disposed, may lay a 
great extent of land dry if it cuts off# 
the sprmgs before they run into the 
soil. Abundant springs, which How 
coutinusfily, generally proceed froim 
the outbreaking of some porous stra- 
tum in which the waters were confined, 


or through natural crevices in rocks 
or impervious earth. A knowledge 
of the geology of the country will 
greatly assist in tracing this, and the 
springs may be cut off with greater 
certainty. But it is not these main 
springs which give the greatest trouble 
to an experienced drainer ; it is the 
various land springs which are some- 
times branches of the former, and 
often original and independent springs 
arising from sudden variations in the 
nature of the soil and subsoil. 

Thus in one situation boring will 
bring water, and in another it will 
take it off. This principle being well 
understood will greatly facilitate all 
draining of springs. Wherever water 
springs there must bo a pervious and 
an impervious stratum to cause it, 
and the water either runs over the 
impervious surface or rises through 
the crevices in it. When the line of 
the springs is? found, the obvious 
remedy in to cut a channel with a 
sufficient declivity to take oft’ the 
water in a direction across this Hue, 
and sunk through the porous soil at 
the surface into the lower impervious 
earth. The place for this channel is 
where the porous soil is the shallowest 
above the breaking out, so as to re- 
quire the least depth of drain ; but 
the solid stratum must be reached, 
or the draining will be imperfect. 

When there is a gt^eat variation 
in the soil, and it is difficult to find 
any main line of springs, it is best 
to proceed, experimentally, by making 
pits a few feet deep, or by boring in 
various parts where water appears, 
observing the level at which the water 
stands in these pits or bores, as well 
as the nature of the soil taken out. 
Thus it will generally be easy to ascer- 
tain whence the water arises, and how 
it may be let off. When there is a 
mound of light soil over a more im- 
pervious stratum, the springs will 
break out all round the edge of the 
mound ; a drain laid round the base 
will take off all the water which arises 
from this cause, and the lower part 
of the land will be effectually laid dry. 
So, likewise, where there is a hollow, 
or depression of which the bottom ia 
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eliiy with san<l in the upper part, a 
drain laid along the edge of the hollow 
and carried round it, will prevent the 
water running down into it, and form- 
ing a marsh at the bottom. 

When the drains cannot be carried 
to a sufficient depth to take the water 
out of tho porous stratum saturated 
with it, it is often useful to bore nu- 
merous holes with an auger in the 
bottom of the drain through the stiffer 
soil ; and, according to the principle 
explained in the diagram, the water 
will either rise through these bores 
into the drains, and be carried off, and 
the natural springs will be dried up, 
or it will sink down through them, if it 
lies above. This method is often ad- 
vantageous in the draining of peat 
mosses, which generally lie on clay or 
stiff loam, with a layer of gravel be- 
tween tlie loam and the peat, the whole 
lying in a basin or hollow, and often on 
a declivity. The peat, though it retains 
water, is not pervious* and dra>ns may 
be cut into it which will hold water. 
When the drains are four or five feet 
deep, and the peat is much deeper, 
holes are bored down to the clay be- 
low, and the water is pressed up 
through these holes, by the weight of 
the whole body of peat, into the 
draius, by which it is carried off. The 
bottom of the drains is sometimes 
choked with loose sand, which flows 
up with the viater, and tliey require 
to be cleared repeatedly; but this 
soou ceases after the first rush is 
past, and the water rises slowly and 
gradually. The surface of the pit 
being dried, dressed with lime, and 
consolidated with earth and gravel, 
soon becomes productive. If the soil, 
whatever be its nature, can be drained 
to a certain depth, it is of no conse- 
quence what water may be lodged 
below it. It is only wlien it risqs so 
as to stagnate about the roots of plants 
that it is hurtful. 

When a single large and deep drain 
will produce the desired effect, it is 
much better than when there are 
several smaller, as large drains aref 
more easily kept open, and last longer 
than smaller ; but this is only the 
case in tapping main springs, for if 


the water is diffused through the sur- 
rounding soil, numerous small drains 
are more effective. But as soon as 
there is a sufficient body of water 
collected, the smaller drains should 
run into larger, and these into main 
drains, which should all, as far as is 
practicable, unite in one principal 
outlet, by which means there will be 
less chandb of their being choked up. 
When the water springs into a drain 
from below, it is best to fill up that 
part of tho drain which lies above 
the stones or other materials which 
form the channel with solid earth 
well pressed in, and made impervious 
to within a few inches of the bottom 
of the furrows in ploughed land, or 
the sod in pastures ; because the 
water running along the surface is 
apt to carry loose earth with it, and 
choke the drains. When the Water 
comes in by tho side of tho drains, 
loose stones or gravel, or any porous 
material, should be laid in them to 
the line where tho water comes in, 
and a little above it, over which the 
earth may be rammed in tight, so as 
to allow the horses to walk over the 
drain without sinking in. 

It sometimes happens that the 
water collected from springs, which 
caused marshes and bogs below, by 
being carried in new channels, may 
be usefully employed in irrigating the 
laud which it rendered barren before ; 
not only removing the cause of bar- 
renness, but adding positive fertility. 
In this case tl»e lower ground must 
have numerous drains in it, in order 
that the water let on to irrigate it 
may not stagnate upon it, but run off 
after it has answered its purpose. 

The third branch in the art of drain- 
ing is the removal of water from 
impervious soils which lie flat, or in 
hollows, where the water from rain, 
snow, or dews, which cannot sink 
into the soil on account of its imper- 
vious nature, aud which cannot bo 
carried off by evaporation, runs alo'ng 
the surface and stagnates in every 
depression. This is by far •the most 
expensive operation, in coysequenco 
• of the number of drains required to 
lay the surface dry, aud the necessity 
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of filling tlieiu with porous substan- 
ces, through which the surface water 
can penetrate. 

It is very seldom that a field is 
absolutely level ; the first thing, there- 
fore, to be ascertained is, the greatest 
inclination and its direction. For 
this purpose there is an instrument 
essential to a drainer, with which an 
accurately horizoutal line can be ascer- 
tained, by means of a plummet or a 
spirit-level. A sufficient fall may 
thus be found, or artificially made in 
the drains, to carry oft’ the water. One 
foot is sufficient fall for a drain 300 
feet in length, provided the drains 
be not more than 20 feet apart- It 
is evident that the drains cannot 
always be in a straight line, unless 
the ground be perfectly even. They 
should, however, never have sudden 
turns, bui be bent gradually where 
the direction is changed. The flatter 
the surface and the stifter the soil, 
the greater number of drains will 
be required. It is a common practice 
with drainers to run a main drain 
directly down the slope, however rapid, 
and to carry smaller drains into this 
alternately on the right and left, which 
they call herring-bone fashion. But 
this can rarely be approved of. It 
generally happens that, besides sur- 
face water, there are also some land 
springs arising from a variation in 
the soil : these should be carefully 
ascertained, aud the drains should bo 
so laid as to cut them off. 

The following memoranda are sug- 
gestive of the principles which should 
guide practice on the subject; and 
may serve also to indicate directly 
what correct practice generally is : — 
Food enters plants chiefly as dis- 
solved in water. Tlie relations of 
water to the plant and to the soil are 
therefore of the first importance. 
Water is a powerful solvent, extract- 
ing soluble matters from the air and 
from the soil through which it passes. 
The air in rain-water contains one- 
half more oxygen, and three to six 
times mare carbonic acid than the^air 
of the atmosphere. Itaiu-water also 
contains nitric acid and ammonia. ' 
The contents of rain-water, its sol- 


vent powers exerted on the mineral 
and other matters useful as food for 
plants in the soil, and its relations to 
temperature, are the three points on 
which its fertilising influences de- 
pend. 

Water gets into land in three ways : 
1st, as rain falling on the surface ; 
2nd, as spring water ; 3rd, by capillary 
attraction exerted on a wet subsoil. 

Water leaves the laud in three 
ways : 1st, by running off its surface; 
2nd, by evaporating from its surface ; 
3rd, by percolating through its sub- 
stance. In the first case it is wholly 
inoperative, except iu so far as it does 
mischief by carrying off the finer 
surface particles of the soil either in 
solution or otherwise. In the second 
ease it carries off, in great measure 
to waste, matters capable of evapora- 
tion, and useful as food for plants, 
which it holds in solution ; but the 
most considerable result of evapora- 
tion is the loss of heat consequent 
upon it. As much heat as the burn- 
ing of two or three ounces of coal 
could produce is lost by the evapora- 
tion of Itb. of water. Dalton’s gauge 
indicated an annual evaporation of 
24 inches out of 33 inches of an 
annual rainfall. Dickenson’s gauge 
indicated an evaporation of 15 out of 
26. During percolation through the 
land, which is the third way in which 
water leaves the soil, • it introduces 
into the land the temperature of the 
air, it introduces atmospheric elements 
into the soil, it dissolves food out of 
the land, aud carries it to the roots of 
plants. 

The principal practical benefit de- 
rived from drainage is the easier aud 
cheaper cultivation of which drained 
land is capable. The greater fertility 
of such land is in a measure due to 
the whole substance of it, its whole 
internal surface being brought under 
the influence of air aud rain-water. 

The object of drainage then is to 
induce the percolation of rain-water 
through the soil. To this end con- 
duits are laid under ground at such 
a depth, and at such intervals, as expe- 
rience finds sufficient. And the points 
connected with the practice to be con- 
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bidered are (1), the depth, as limited 
by the outfall, aa desirable iu the 
ioterests of fertility, and as necessary 
owing to the constitution of the soil; 
(2), the frequency and capacity of 
the drain to correspond with the rain- 
fall, and with the character of tho 
soil; (3^, the arrangement of tho 
drains, uniform to correspond with 
the uniformity of the supply in rain, 
or irregular to correspond with the 
subsequent irregular distribution of 
the rain-water throughout the soil. 

(1) . As to depth — its principal limit 
is cost — that it should be considerable 
is desirable on the ground of the greater 
depth of material being thus fertilised 
and made useful to the plant. Drains 
2 and 3 and 4 feet deep may, other 
things being equal, cost a large sum 
per acre ; but there are thus brought 
into use 18, 30, and 42 hundred tons 
of earth per acre, which is after the 
rate of 600, 700, and 800 tons for 
every pound of expenditure — so that 
the deeper and costlier dram may be 
the cheaper in the end. But depth 
is regulated to some extent by the 
capillary attraction of tho soil upon 
the water which it holds, a consider- 
able height of column to give the 
weight necessary to force that attrac- 
tion being required. 

(2) . The frequency of drains must 
be greater according to the greater 
quantity of vi«ter falling in a given 
time as rain, to which the climate 
exposes the land to be drained, and 
according to the dilBculty of percola- 
tion which the land presents^ In 
practice the quantity of exit provided 
in the least eiScient drainage is suffi- 
cient for the removal of the largest 
probable rainfall. The size of the 
pipes is determined by other consi- 
derations than the quantity of water 
they have to deliver— a larger pipe is 
rendered desirable by the fact that 
when a smaller one is used a very 
slight displacement breaks the con- 
tinuity of the pipe. 

The interval between drains is to 
be determined by tho rainfall and* 
the capability of percolation. The 
depth of drains should be allowed 
very little influence on the interval. 


The direction of drains should be 
right down the slope, simply because 
wheu once the water gets into them, 
the shortest way out of the field is 
the best. 

(3). The arrangement of the drains 
at varying intervals is necessary some- 
times, to suit the varying distribution 
by which rain-water is accumulated 
in certaih spots, so that springs and 
swamps are produced. 

As a general rule, however, drains 
as nearly 4 feet deep as may be, and 
from 5 to 10 yards apart, — greater 
according to the porosity of soil and 
subsoil, should be laid parallel to one 
another, and for the most part straight 
down the slope. The material used 
should be the common cylindrical 
pipe tile, about 2 inches in the bore ; 
less than this at the upger part of 
the drain, more in the lower, * 

In commencing drainage, prepnre 
a general plan for the estate. Seek, 
in the first place, by straightening 
water-courses and draining springs, 
to give rapid exit for all the water 
that comes into the land otherwise 
than from the clouds* In the after 
drainage of tho land the general rule 
is to commence the drainage of the 
lowest part first, attending to the 
final outfall first of all. There are 
exceptional cases where the drainage 
of a higher land may, to some extent, 
remove water at once which led the 
lower grounds. Wheu spring water 
is removed, drain as deep (to 4 feet) 
as the outtall will permit, and with 
such attention to uniformity of inter- 
val as the adhesiveness or porosity of 
of the soil shall indicate. Notwith- 
standing the outcry against rules and 
systems iu drainage — uniformity of 
interval is the rule, and the so-called 
“ gridiron*' system is the safest; de- 
partures from either being excep- 
tional. 

Before carrying out the system 
however let all such obstacles and 
nuisances (crooked hedge rows, old 
ditches, and timber) as it is intended 
toTemove be removed. • 

Trial holes are useful to determine 
* tho interval which may be desirable 
between the minor drains. Ascertaiu 
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the experience of your hours 

on this point. Widen the interval, 
because the soil admits of the more 
easy percolation of the water, not 
because you have made your drains 
deeper. 

Whatever system of drainage bo 
adopted, see that it be thoroughly 
done. Nothing is stronger than its 
weakest part,” and a defective patch 
may clieck the cultivation of the 
whole field. Subsoil ploughing across 
the drainage tends to its immediate 
and increased efficiency. 

In draining fields it is usual to make 
the outlets of tlie drains in the ditch 
which bounds them. The fewer out- 
lets there are, the less chance there 
is of their being choked ; they should 
fall into the ditch considerably above 
the bottoip, and a wooden trunk, or 
one of stone, should be laid so that 
the water may be discharged without 
carrying the soil from the side of the 
ditch. If there is water in the ditch, 
it should be kept below the mouth of 
the drain. The outlets of all drains 
should be repeatedly examined to 
keep them clear ; for wherever water 
remains in a drain, it will soon derange 
or choke it. The drains should bo 
so arranged or turned that the outlet 
shall meet the ditcli at an obtuse 
angle towards the lower part where 
the water runs to. A drain brought 
at right angles into a ditch must 
necessarily soon be choked by the 
deposition of sand and earth at its 
mouth. 

As the draining of wet clay soils 
is the only means by which they can 
be rendered profitable as arable land, 
and the expense is great, various in; 
struments and ploughs have been 
contrived to diminish manual labour 
and expedite the work. Of these, 
one of the simplest is the common 
mole-plough^ which, in very stiff clay, 
makes a small hollow drain below the 
surface, by forcing a pointed iron cy- 
linder horizontally til rough the ground. 
It makes a cut through tljc clay, find 
leaves a** cylindrical channel, throitgli 
which tliQ water which enters by tho 
slit is carried off. It requires great * 
power to draw it, and since sjeam- 


power has been used for the purpose, 
strings of pipe-tiles have been drawn 
in behind the “ mole,’* so as to leave 
permanent tunnels or conduits at any 
required depth beneath the surface. — 
English Cgclopcsdia. 

It would be well to stick to the old 
open drains, taking care to give them 
a decent fall, and to clean them out 
once annually during the cold weather. 
Tile draining would cost a great deal 
of money, and the drains would, I 
think, owing to the inordinate rain- 
fall during the wefc season, soon silt 
up and become useless. 

The only objections to open drains 
are the drying of the adjacent soil 
through exposure during the cold 
season, and occasionally, if there be 
a considerable fall, to the washing 
away of mineral matter — some of it 
useful as plant food — iu a fine state of 
division. 

Pipe ‘and tile drains at home are of 
course covere<l in as soon as the 
pipes or tiles, as the case may be, 
have been laid ; but we must remem- 
ber that the trifling rain-fall in Eng- 
dand renders it impossible, without 
direct local experiment, to form, from 
a knowledge of the efficacy of these 
systems of drainage in that country, 
any reliable opinion as to the probabi- 
lities of their efficiency, or its con- 
verse, if tried in the t^^ districts of 
India, — in some of which they would 
have to dispose of a rain-fall at least 
five times as great as that with which 
the British agriculturist baa to deal. 
There is, in my opinion, serious cause 
for apprehension that by silting up 
and by choking, from the roots of tho 
Tea-bushes, (for the deeper the drain- 
age, the deeper will their tap roots 
descend) the euornfous outlay which 
would have to be incurred in tile or 
pipe draining, — an expenditure suited 
only to the performance of a real and 
permanent improvement — might be 
utterly and irremediably thrown 
away. 

I have made — upon stiff, wet, low- 
lying clay — open drains which have 
answered their purpose admirably ; 
they are inexpensive to make, and 
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there is no fear of their ever giving; 
trouble. An ordinarily strong coolie 
will cut and throw up 108 c. ft. of 
earth per diem, — that is each man will 
do 3 X 3 X 12 feet, supposing the 
drains to be 3x3, shallower and 
narrower than which, in your corre- 
spondent’s case, I should hardly advise 
them to bo dug. 

In some of the almost dead levels 
of Assam, drainage is a very difficult 
operation, on account of the height 
in the soil of the water-table in the 
rains : without a good outlet real 
drainage is of course impossible, and 
the drain should be commenced not 
from the top, but from the outlet ^ and 
be taken tlience up the slope. 

Wherever there is any doubt about 
the fall of the block to be drained, a 
“ Dumpy” level should be used, and 
any intervening rises met with in the 
drain line be cut through at whatever 
greater depth may ha^e b^^en rendered 
necessary by the heiglit of* fbe rise, 
so as to leave the slope at the bottom 
of the drain unchecked: thus, if, at 
10 nulls, for a distance of 3 nuils, a 
rise gradually increasing from three 
inches to six inches be encountered, 
the drain through the said 3 nulls will 
have to bo cut fro in 3 to 6 inches 
deeper than the first 10 nulls were 
dug. If attention be not paid to this 
point, silt will accumulate wherever 
the smallest clieck is encountered, and 
the drains will req\nre more work in 
the cold weather to clean out than 
they would if dug as directed. If my 
suggestions meet with confidence I 
should advise to dig the drains on a 
field of stiff water-logged clay, at dis- 
tances varying according to circum- 
stances, but not exceeding 36 feet ; 
some may have to be made even 18 
feet apart. The depth will vary 
greatly with local circumstancefl, but 
I should not advise to make drains 
shallower than 3 feet on the average 
and the deeper one can make them 
the more effectual will be their action. 
If there be no appreciable fall until 
near the outlet, (which 1 am assuming 
to be some natural water-course 
** tola” or river) dig the drains at a 
depth of 4 feet, or more if necessary 


at the portion near the outlet, and 
gradually slope them up to 3 feet, 
or even less, if advisable, at their 
termination. 

If you have labour to perform both 
operations in one and the same season, 
I would advise to drain first and to 
trench-hoe afterwards, taking care of 
course, \ghile performing the latter 
operation, to leave a few inches of 
untouched earth adjacent to his drains: 
and if you cannot perform both opera- 
tions in one and the same season, give 
the right of precedence to drainage^ 
without which the otherwise splendid 
operation of trench-hoeing would, in 
water-logged laud, be of small culti- 
vatory value to the tea, and would 
certainly not aid in getting rid of the 
over-plus of moisture in the soil. I 
have seen more damage caused to tea 
in Assam from want of drainage than 
from any other cause (want of culti- 
vation included), and yet-r-strange to 
Bay — planters are as a rule, although 
they admit its utility, reluctant to 
incur any expeudituro under this 
head. 

Although I am of opinion that it is 
impossible to over-estimate the value 
of cultivation, and though I maintain 
that whatever amount we may spend 
upon thorougli deep-hoeing, trenching, 
etc., etc., above the average, we shall 
certainly recover with handsome in- 
terest, in the increase of yield thereby 
induced, still it is not, to my mind, of 
any great use to go on cultivating 
water-logged land which will never 
do anything undrainedy and which 
requires only drainage to enable it to 
profit by the cultivation which in its 
saturated condition is only thrown 
away upon it ; and I would therefore, 
in the case of such land, throw all my 
available labour into draining it tho- 
roughly, before I thought of bestow- 
ing upon it more cultivation than 
should be found sufficient to keep it 
out of jungle. 

C. E. M. E. 

Fiest, if the laud be low, but worth 
spetbdiug some money over, f.e., if it be 
\i» the middle of the garden or near a road, 
and piuuted with young or healthy bushes, 
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dig deep drains — gay from 3 to 6 feet, if 
necessary taking up a line of tea at every 
20 feet or bo at right angles across and 
across, smaller drains being made between 
the large ones This would raise the 
general level of the land about six inches. 

If the land be low, and covered with old 
or scraggy plants, my advice is to waste 
as little money on it as possible. 

lu such a climate as Assam, open drains 
are, I think, preferable to closed-in ones, 
in stiff soil ; and for subsoil drainage, 
tiles would be almost useless, and even 
piping, unless very large, would not be much 
better. Of course pipes and tiles would be 
no saving, when land is cheap. As for the 
earth washing into the drains, the men could 
always clean them out each time they went 
round hoeing* 

Again, why not try and improve the 
consistency of the soil by manure p 

If ithere'be any forest land close by, 
about two inches of the surface soil (which 
is leaf mould) mixed with prepared cow- 
dung or crushed bones, or both, would be 
very useful ; but if there be only grass 
jungle, let its leaves be collected and 
buried between the lines, about a foot from 
the surface, (the more the better), and the 
stems might with advantage be cut, dried, 


burnt to ashes and applied round the roots 
of the plants. 

If sand be available, a quantity mixed 
into the soil at each hoeing during the 
rains would be beneficial. 

Lastly, if cowduug be procurable,— then 
use it. 

If one cannot wait to let the dung rot, 
put it in large quantities, between the 
lines, not near the buslios, taking care to 
cover it well over with earth. 

This method would also attract the 
assistance of a numerous crowd of drain- 
diggers in the shape of beetles and 
worms, which would iu time render any 
soil porous. 


Mb. Bancboft mentions that some acres, 
from the circumstance of being close to 
cooly lines, gave 17 to 19 inauuds per acre, 
when the rest of the garden gave only 4 
or 5 maunds ; also that the subsoil should 
be examined and drained. Many soils have 
a natnral drainage owing to the materials 
of which the subsoils are composed being 
of a porous nature,; but others have a sub- 
soil exceedingly stiff, which requires to 
have drains made through it; and on hill 
sides this may be accomplished by trench- 
ing or burying in deep holes the weeds 
and jungle. 


PART III.— MANUFACTURE. 


Withering. 


Neptuite. 

As tea is not made to look at, I am 
satisfied in having a greater percentage of 
it broken, caused by rolling the scarcely 
withered leaves, if I can, in process of 
mannfacture, cause the outturn to be of 
improved strength and quality of liquor. 
The leaves commence to decay shortly 
after they have been removed from the 
bushes, sooner or later, dependent upon^ 
the state of the weather and their condi- 
tion of moisture, and this is accelerated or 
retarded by the temperature of withering 
house, amount of air and light they are 
exposed to, degree of thickness spread on 
machans, and . finally, though the most 
important of all, to the number of hours 
that have elapsed prior to rolling. To 
make tea of really good quality, strength 
and flavor, all the conditions being similar, 
the lea vea should be plucked and maiiu- 
factured separately and as soon as prac- 
ticable aftbr being brought in. I entirely < 
disapprove of leaf being withered in 
the sun. r- 


The Oldest Planter in India. 

I DO not approve of keeping leaf through 
unfavourable weather, and would prefer 
breaking it in rolling to keeping it over. 
I often wither over charcoal, and by laying 
n cloth over the wire gauze this process 
can be carried out without sacrificing the 
desired salmon color. 


CniTTAGONO Planter. 

Oveb-withebed leaf, in my experience, 
takes a good twist and makes a pretty 
tea. but liquors dull. Rather under- 
withered leaf, on the other hand, though 
it brt'aks in the roll and weighs out ugly 
looking, generally gives a flavory good 
liquor, provided it has been fermented 
enough. Brokers’ reports are at times 
misleading. Reference for instance to the 
* leaf as iiaving been apparently badly 
•withered,” leads to the supposition of 
insufficient withering. I fell into this 
mistake, and I dare say others have done 
the same. Now I keep back the wither- 
ing in dry weather with beneficial results. 
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I believe the Chinese manipulate freshly- 
plucked leaf when practicable. It may be 
that we have a lot still to learn from them, 
for if, ns it is so constantly stated, they 
only send their poor teas to England, and 
these successfully compete with all hut 
best quality Indian, the Chinese must have 
improved the art of manufacture, while we 
are standing still, if not falling behind. 


A Cachar Planteb. 

I CONSTDKE that one of the greatest 
causes in the change in India teas during 
the past six years has been the weather. 
During these past years we have never had 
what we may call ** good tea weather** — 
either had heavy rains or long drought ; 
some years ago the rains were more even 
with hot days. 'Ibis has a good deal to 
do with the inferior leas turned out lately 


ill heavy wet weather . — Indian Tea and its 
Manufacture, 

WiTHBBINO. 

This is one of the most important points 
connected with the manufacture of good 
tea. With the present increased number 
of iron-roofed buildings, and greater 
facilities fqr withering, we fear a good deal 
of leaf is allowed to get over-dry and dis- 
colored, and to this we partly attribute the 
growing complaints by the trade of the 
thinness and duliiess of the present teas. 
The leaf should, if possible, be brought 
to a perfectly flaccid state, but it should 
never be allowed to exceed this, and it 
would be better to roll the leaf slightly 
under-withered, which would give good 
strong tea even if a good deal broken, but 
would be preferable to those weak teas, 
though of better appearance, made from 
dry sapless leaf. 


Roi. 

I OBJECT to heavy rolling either by band 
or machine, unless the^ leaves b#vve been 
gathered during very rainy weather, and 
they are themselves also over-charged with 
moisture, in which case it must be resorted 
to but merely to expel the superfluous 
water, la all other conditions I maintain 
that the less pressure is exerted upon them 
the better and stronger will be the teas. 
The operation of rolling is simply for 
the purpose of breaking or bruising the 
numerous diminutive cells of which the 
leaves are constructed, in order to induce 
chemical action to take place, the resultant 
of which is the •product called tea ; but 
how this arises I am unable to state, 
neither is it of the lightest practical 
importance to the manufacturer. Old 
tea planters believed that the rolling was 
solely for the purpose of extracting the 
acrid juices from the leaves, but a moment's 
reflection should convince any one that it 
is these very juices which are contained 
in the cells and their interstices that 
makes the tea. To look at the matter in 
an extreme point of view, supposing tho 
entire fluids were removed from the leaves 
during manufacture, there would remain 
nothing but the bare skeletons to be put 
into the pot, and consequently the boiling 
water could extract no tea from these 
suitable for the table. Rolling for a 
longer time than experience dictates, 
although lightly, is as detrimental as the 
converse. 

The Oldest Planter in India, 

Ip you roll lightly you will have a better 
show of tips, but then uu the other Laud 


JNG. 

you stand a chance of not getting all tho 
juice cells in the leaf bruised, and the con- 
sequence is, want of strength in the tea. 
1 think, as the market stands at present, 
liquor is the test, and there is nothing like 
heavy rolling to bring out the strength. 
I am inclined to think that, provided the 
first roll has been thoroughly done, there is 
no advantage in giving a second, besides 
with a single roll you can easier attain the 
much-desired salmon colour in the infused 
leaf. 

An Authobitf. 

The object in Balling is to fix the twist 
of the leaf, so 1 say ball when the roll is 
finished — do not open out until just before 
placing on the trays. Ke-rolling is a 
mistake. 

An Assam Planter. 

The absence of the pungent malty 
flavor which used to characterize Assam 
teas in former years must be owing to the 
more general use of rolling machines 
now. I believe the action of the pieces of 
the leaf on the iron used in most rolling 
machines forms compounds (tannate of 
iron), which being diffused though the tea 
hides or spoils i^s flavor, making it coarse 
and flat instead of line and pungent; 
^ow that the action of the iron on the 
leaf has become known, and steps have 
• been* taken to prevent tho leaf cofning in 
contact with the iron used in tl^ making 
t)f tables, I have no doubt the teas will be 
foubd having the same fine flavor which 
they u!^d to liave when hand rolling was 
ouly^ employed. 


27 
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CHfTTAOONa Planter. 

I HAVE often made the experiment ncpRinet 
lightly rolled leaf, and find that the 
heavier the leaf is rolled the stronger ig 
the tea. I am referring: to hand rolling. 
The latter process however discolors the 
tips aud gives a larger proportion of 


broken. I think the mass should not he 
re-rolled or in any way disturbed during 
process of fermentation. I spoilt my teas 
for a time by heavy re-roiling before 
firing, and now merely open out the balls 
to spread on the firing cbaliiies . — Indian 
Tea and its Manufacture. 


Ferment. 


Amongst organic conipountls there 
exist a number of substances, some 
of animal, others of vegetable origin, 
containing nitrogen, aud in which tlie 
different constituents are held together 
by affinities so feeble, as to render 
them liable to spontaneous changes 
when exposed to favourable conditions, 
such as air, moisture, and warmth* 
Albumen, fibrin, casein, and gluten, 
for instance, are bodies of this class, 
which, wten removed from vital in- 
fluence, are exceedingly prone to 
enter into slow chemical decomposi- 
tion, the final products of which are 
usually carbonic acid, water, aud 
ammonia. 8uch substances during 
their passage through these chemical 
changes are ferments^ and are 

capable of inducing, by mere contact 
with other bodies of more stable 
character, certain chemical changes. 
This operation of inducing chemical 
change by contact with a ferment is 
denominated fermentatian^ aud is fre- 
quently employed both in chemistry 
and the arts for producing various 
interesting transformations. It is thus 
that alcohol is produced from sugar 
by the ferment yeast ; the peculiar 
oil to which mustard owes its origin 
is generated by a similar reaction ; 
ana recently Berthellot has succeeded 
in transforming glycerine into grape- 
sugar by mere contact with a small 
fragment of animal membrane. As 
a ferment is essentially a body in a 
state of chemical change, it follows 
that the exact composition of such 
bodies ia difficult, if iuot impossible, 
to determine, and hence we are un- 
acquainted with the formula of any 
ferment. The following are the -best 
known , ferments ; — 

1. Yeast j produced when a saccha- 
rine solution, containing nitro^^enous 
matter, as white of egg, is exposed 


to the air at a temperature of about 
80^ Fahr. The yeast separates as a 
kind of scum (»r froth. It transforms 
sugar into alcohol aud carbonic acid, 
malic acid into succinic, acetic, and 
carbonic acids, and tannic acid into 
gallic acid. 

2. IHastace. This ferment exists 
in malted barley, and possesses the 
property of converting starch into 
dextrin and grape-sugar 

3. Synaptase or Emiilsin exists iu 
almonds, and converts amygdaliii into 
oil of bitter almonds (Jiydride of heiu 
zoyl)y ^/formic acid, hydrocyanic acid, 
and sugh-r. [Amyodalin J Jt also 
converts salicin into sugar and sali- 
genin. According to Thompson and 
Richardson, when synaptase is boiled 
with caustic baryta, it yields emulsio 
acid. 

4. Myrosin, contained in mustard. 
In contact with water and myronic 
acid, which is also contained iu mus- 
tard, it produces oil of mustard. 

5. Decaying cheese^in contact with 
cane or milk-sugar, transforms them 
first into lactic acid, and then, by 
further contact, converts this lactic 
acid into butyric scid, carbonic acid, 
and hydrogen. The latter transfer- 
mation is sometimes termed the buty- 
ric fermentation. 

It must be remarked that all these 
fermentive processes require the pre- 
sence of water and moderate warmth. 
Th^y are frequently, but not invari- 
ably, attended with the evolution of 
gases. In many fermentive processes, 
the ferment itself suffers very little 
change, although large quantities of 
the iermenteseible substance may have 
undergone transformation. The fer- 
ment does not, therefore, combine 
with any of the products of transfor- 
mation ; it appears only to cominnni- 
cate, by contact with the fermentes- 
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cible substance, an impulse to tbe 
molecules of the latter, which deter- 
mines their splitting up into two or 
more new compounds. 

Processes which are generally re- 
garded as analogous to the above, but 
which are less understood, can be 
induced in the bodies of living ani- 
mals ; tlnis when morbific matter, the 
fluid of putrefying flesh, vaccine mat- 


ter, Ac., are brought into confect with 
circulating blood, the latter suffers 
remarkable changes, attended with the 
production of certain forms of disease ; 
and it is also more than probable that 
gaseous ferments are amongst the con- 
ditions necessary for tbe production 
of most, if not all, infectious diseases, 
such as typhus, cholera, scarlatina, 
&c . — English Cyclopcedia, 


Fermentation of Tea. 


WHAT 

I. — By Chas. 

PtANTKBs know that “ fermentation ” 
softens down and deadens the liquor, and 
that if they “fernieiit** highly, they ciin- 
iiot help depriving their tea of much of its 
“rasp.” They know that if their tfeaa are 
intended for mixture with Chinese teas, 
they must “under-ferment” and obtain 
jIdU strength and pungency, whq^eas, if 
their teas are intended, to be F^dd alone, 
they know such ** under- fermentation * 
would render them undrinkable, and that, 
ill consequence, they must “ ferment” to a 
(joiiHiderable extent to overcome the too 
harsh character of Assam growths. Com- 
ing to the brokers* test of ** fermentation,’* 
viz,, the colour of the leaf after infusion, 
they know tl)at — 

1.5^. — lu the beginning of the Season, 
when the weather is cool and tlie air and 
soil comparatively dry, and the sap cannot, 
from its absence^ be expressed in the rolling 
process, they know, or say have noticed 
the fact, that the desirable “ light salmon 
colour ” is hardly procurable save to those 
who “know a dodge or two.” That, in- 
stead, they find the leaf assumes a dark 
olive colour (actually often reported on as 
“ over-fermentation ! ”), which is both ugly 
and very undesirable. 

2w£^. — T hey will have noticed that on hot 
dry days, after a period of drought in the hot 
weather, the balls put to “ferment” by 
those who go in for balling, assume a black 
appearance on the outside, and may be 
quite “ unfermeiited ” in the luside. 

Zrd , — That once the leaf is put over hot 
fires “ fermentation ** ceases. 

4^A. — That the sign of “ over-fermenta- 
tion’* is a darkened or dark copper colour 
appearance on tbe infused leaf; not a dark 
olive, as given in note 1 

oth , — That “ excessive fermentation ” 
results in tbe l^af going sour before it is 
put 00 the fires ; to avoiu which, the leaf is 


IS IT? 

H. Lefpbb. 

often put on the fires and half-cooked to 
check fermentation, and then taken off till 
all the day*« tea is so checked ; and finally 
finished off when all the day’s le<^f has been 
half-fired. 

Qth , — That the interiors of the balls in 
tbe process of “ fermentation '* undoubted- 
ly heat and generate a gas or gases, 
prob>kbly carbonic acid mixed with other 
ingredients. Carbonic acid gas has no 
smell, and this gas or these gases has or 
have a strong smell. 

Ith. — That “ fermeritatioii ** requires sap 
in the rolled leaf, warm atmosphere, and 
pressure and contact, to en.sure evenness and 
rapidit}^, and that the leaf exposed to tlie 
air and light, unless the “ fermentation ” 
is going on rapidly from the interior, as 
under favourable conditions of sap and 
weatlier, becomes of a darker and green 
olive than the interior, Avhich may be 
properly fermented and of the proper 
colour. 

8M. — That to produce this “ fermenta- 
tion, ” the leaf must previously have been 
rolled, or say macerated, to express the sap 
and bring about conditions suitable to the 
chemical action that it is desired to set 
up, — call it ‘‘ fermentation ** if you will. 

Before I go any further, let me say that 
I am most certainly not writing with any 
intention of giving information, save only 
in so far as this letter may produce intelli- 
gent replies from more enlightebed sources. 
1 ain no chemist, and am asking for infor- 
mation. As there are no chemists that 1 
know of acquainted with the process of 
^tea-manufacture, I have thought it best 
to put tbe process of so-called “ferthen- 
tatiem ** in a definite shape before tfoch che- 
mists as may feel interested, &nd choose to 
Enlighten us as to what really does takb 
platie during the process. 

Fi'oi^i all the plauters that I have asktil 
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noiwitlistaudiiig they employ the process 
daily, and have noticed all the facts above 
detailed, I have not been able to get any 
answer to my question of “What goes 
on P*' — “ Suppose it’s fermentation and 
there it ends ! It appears to me that 
scientific men hearing practical planters, 
merchants, Ac., speak so decisively of 
“ fermentation'/* have never doubted that 
fermentation does go on, not having them- 
selves seen the process ; and hence our 
present erroneous term for the process. 

It is clearly not fermentation for several 
reasons, nor is it oxidisation, for the reason 
that the oxidised leaf is the olive-colom*ed 
leaf, in distinction to the salmon coloured, 
and found to prevail on days when “ fer- 
mentation’* is slow owing to unfavourable 
weather, &c , and the leaf is long exposed 
to the air ; the oxidised leaf, judging by 
this test of colour, is found on the outside of 
balls or heaps undergoing tlie process, and 
is chiefly quite different from the reddish 
brown, o^ dark copper colour caused by 
•• over-feTtneniation** If I might hazard an 
opinion in advance, 1 think it will be 
called a modified form of spontaneous 
combustion, and this is brought about by 
the macerating process, which, by expre.ss- 
ing the juice and disruption of particles, ac- 
celerates decay, and with beat generates 
gas or gases just as in the case of a hay 
stack that has been stacked when damp. 

I believe that real fermentation could not 
set in, in the time and under the condi- 
tions now allowed for the process. It 
must be remembered that the leaf is often, 
in suitable weather, quite sufficiently “ fer- 
mented” in three minutes, and as much so 
as, under unfavourable circumstances, 
might take an hour ! Is it possible that 
fermentation can set in in three minutes-^ 
and that without the addition of its germ 
or germs, save in so far as it or they 
might be attracted from the atmosphere, — 
there being no foreign water added to the 
natural juice, or brought in contact with 
the leaf? 

Were the leaf spread thin without beiAg 
rolled or macerated, without any expres- 
sion of juice, decay would oxidisa* 
tiou, not precede it, as it precedes it in our 
process, and would of course be a lengthy 
process in comparison; and would certainly 
totally unfit the leaf for manufacture. I 
am inclined to think decay setting in 
before oxidisation ; accelerated by the assis- 
tance of water (the free juices), sets up* 
a violei^ chemical action accompanied by 
the phenomenon of heat that, being 
allowed to go certain lengths without going 
too far, affects the tanning in the leaf and 
softens thus the liquor as the resultr 


This leads me to believe that the leaf 
after rolling should not be allowed to re- 
main about, scattered thin, or with a large 
quantity or say surface of a heap, exposed 
to the air, as being likely to produce oxidi- 
sation instead of decay, t.e., the olive- 
green instead of the salmon colour, and 
the more of the former there is, the more 
uneven ihe “ fermentation ** will appear 
of course. 

The only thing I can advance against 
my theory in practice is, that hot, dump 
air dispersed through rolled leaf on cold 
dry days, when there is also a want of sap, 
and “ fermentation” happens to be slow 
and unsatisfactory, produces quick and 
even “fermentation yet I doubt if this 
does not rather endorse my theory than 
otherwise. For instance, might not the 
previous macerating or rolling process have 
so started the particles on their way to- 
wards the “ stable equilibrium** of inorga- 
nic compounds, that when damp heat is 
added-the process goes on quicker than 
oxidisiuion can set in, notwithstanding the 
dampness of the air, which dampness is 
necessary to prev,ent the drying up of the 
scarce * sap, and thereby stopping of 
the process of decay. 

We know that heat assists chemical 
action by increasing the distance between 
the centres of the particles, and that water 
assists by diffusing them : hence a defici- 
ency of either will act as a check on a 
process depending on chemical action ; 
hence the tardiness in decay on cold, dry 
davs is aggravated when there is also a 
want of sap, this tardiness sometimes 
being so protracted that oxldisatiou sets 
in the first of the two, ap^ the olive-green 
appearance is the result, which once ob- 
tained the whole process seems affected, 
as the salmon-colour will never come to 
the leaves so oxidised, and it is useless 
waste. of time waiting for it. 

Although I have here advanced a theory 
in order to create discussion, I am quite 
open to conviction, and shall be only too 
glad to be corrected if wrong, as, whatever 
this process may be, be it fermentation, or 
be it rot, I am quite alive to the impor- 
tance of having it under command by 
uiidtji'standing thoroughly its real prin- 
ciples. 

II.— By Chas. E. M. Russell. 

Mb, Leppeb writes under the above 
heading, asking for a chemical explanation 
of the organic metamorphoses which take 
place after the plucking of the leaf of tea, 
and which are commonly and collectively 
designated under the title ^ fermentationy 
the propriety of which term, as applied to 
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the chaDges taking place in rolled leaf cf 
tea, Mr. Lepper is inclined to question. 

As far as my limited knowledge of the 
subject will carry me, I see no reason 
whatever to doubt the propriety of the 
term, for the primary processes necessary 
to the fermentation of all fermentable 
matter do undoubtedly take place in the 
leaf of tea after rolling, though tlie^’ are 
checked before true fermentation has been 
cfiected. Mr. Lepper is quite right in 
supposing that the change of color which 
takes place is one of the symptoms of in- 
cipient decay : but, then, what else is fer- 
mentation ? 

While ail animal or vegetable organism 
is possessed of the my^sterious and indefinite 
principle which we term Life^ it can under- 
go in its structure only such chemical 
changes during health as are appointed 
by nature for its well being : should any 
external or internal cause give rise to an 
altered condition, disease, and ultimately 
death, will be the result. As soon, how- 
ever, as death ensues in the whole or a part 
of any such organism, the chemical 
changes incident to dec^y at once commence 
to reconvert its whole or tlit# part thus 
visited into the earth and air from which 
they had their origin. 

In the operation of rolling, the 
cellulose which forms the skeletons of the 
leaf-libres is fractured and thoroughly 
brought into contact with the expressed 
sap contained in the leaf,— now a dead 
vegetable product, with its parts more or 
less disintegrated and exposed to the oxy* 
gen of the atmosphere. 

Now, the sap of plants contains dilute 
acids as well ^s alkalies in solution, and 
cellulose is soluble in dilate acids aud 
alkalies. 

Tne first chemical change that takes 

r 'lace is the conversion of the cellulose 
which is identical in chemical composition 
with starch) into glucose or grape sugar. 
The chemical formula showing this 
change is — 

Ce Hio Os + H 3 0 = Ce H 12 Oe 
Cellulose + water = glucose or grape 
sugar. 

At this stage a high temperature and an 
expulsion of water by beat will f»fcop the 
process, which, if it be allowed to proceed 
further, will, by a change set up by vege- 
table spores, ever present tbongh invisible 
in atmospheric air, further convert some of 
the glucose into alcohol, the chemical for-« 
mula being — 

Ce Hi 2 Oe = 2 C 2 He O + 2 C O 2 
1 of glucose = 2 of alcohol + 3 of car-, 
bou dioxide. 

The conditions necessary to fermenta- 


tion are heat between certain degrees, 
moisture and oxygen. 

Fermentable liquids, unless exposed to 
the action of air containiug oxygen, will 
not ferment. The ranges of temperature 
between which fermentation takes place 
most readily are 20°-40° C. Hence the 
influence of the temperature in effecting 
rapid or slow fermenti4tiou, as the cose 
may be. 

In the taking of bread and in malting 
we have familiar instances of the changes 
above-mentioned. In the former the 
lightness of well-baked bread is due to the 
evolution of the carbon-dioxide gas formed 
with alcohol from the glucose, wliich is it- 
self formed from the starch contained in 
the flour. In malting, the change of 
starch into sugar is well marked ; for the 
manufactured malt contains four times as 
much sugar as is found in the raw grain 
of barley. 

If inexperience does not lead me into 
error, I should imagine tljat*the object of 
fermentation is to effect this conversion of 
cellulose into glucose, and that the process 
should be stopped before there is any 
danger of the glucose thus formed being 
metamorpbized into alcohol aud carbonic 
acid gas, 

'I'lie sweet smell of fermenting leaf is 
evidently due to the glucose x^hioh has been 
formed, and I have somewhere heard or 
read, the smell in the tea-house when tea 
has been over fired or burnt, compared to 
the odour emitted by burnt sugar. I hope 
that this explanation may not be adjudged 
untenable by himself or by others. 

HI.— Br Chas. H. Lbppbr. 

Permit mo to thank Mr. Hassell 
for his kind reply to my question 
as to — What is “ fei mentation'' ? Though 
his intention was kind, it was still kinder, 
ill its result than he appears to quite 
realize ; thus, it is the very best endorse- 
ment of the view I ventured to hazard 
in my first letter that I have yet seen 1 
His facts and statements are all I required, 
as coming from a defender of the 
** fermentation” theory, to give me 
greater coufideiice in my suggestion, that 
“ fermentation” is the wrong word to use 
for the process wo are considering. Do 
not think rude if out of his own 
mouth I must convict him to make a point 
that is quite admissible in fair argument. 
Thus he says, “ Mr. Lepper is quite right 
in supposing that the changd of colour 
which takes place is one of tlje symptoms 
of incipient decay : but, then, what else is 
feriqentation’* ? 
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Exactly; that is just what I ask i and 
he tells uie later on as I will show ; but 
here is a concession I cannot help takintj 
advantage of in passing. Let us follow 
out tlie assumption ; — 

** The change of cohmr which takes 
place is one of the symptoms of incipient 
decay JN^ow let us disentangle cause 
1‘rom effect. 

Cause ; incipient decay. ^ 

Sjmp\.,« } = “ “‘‘""S'’ 

Thus Mr. Kussell appears to agree with 
me, that the cause of the change of colour 
is due to incipient “ decay’* ! But be puts 
a rider to this, and says that “ incipient 
decay is fermentation.” as his question is 
evidently of the nature of an assertion. 
According to this I am not in error, as 
things which are equal to tlie same thing 
are themselves equal — I have not opened 
my Enclid for many years, so excuse free 
quotation — this is, supposing that Mr. 
Jinssetl’s assertion be correct, viz., that 
fermentation and our process under dispute 
are the same thing. But I have reas<m 
to doubt this from Mr. Kusseirs own 
showing in a later part of his letter. Thus 
let me change the order of his sentences, 
promising not to change their intended 
meaning thereby, but simply to result in 
a different conclusion. 

I must presume, however, that where 
I put fermentation thus in “ ITALICS,” 
ho uses it iti the present conventional 
manner as applying to our process under 
dib'cussiuu, aud not to theoretical fermenta* 
lion. 

To proceed, — 

“ The first chemical change that takes 
place is the conversion of the cellulose into 
glucose or grape sugar. The chemical 
formula showing this change is — 

Cs Hio Os X H 2 0 = C« II 13 Oa 
Cellulose X water = glucose or grape 
sugar. I should iinagitie that the object 
of ‘ FEllMENTAITON’ is to elfect this 
conversion of cellulose into glucose, and^ 
that the process should be .<«topped before 
there is any danger of the glucose thus 
formed being meturnorphized into alcohol 
and carbonic acid gas. At this stage 
(before there is any such danger) a high 
temperature and an expulsion of water by 
heat will stop the process, which, if it be 
allowed to proceed further! ‘will, by a 
change set up by vegetable spores ever 
present though invisible in atmospheric 
air, further convert some of the glucose 
into alcohol ! I The sweet smell of 
• FERMEOTING’ leaf is evidently due • 
to the glucose which has been formed” ! • 
Then, what more proof do 1 wfiut P 


If Mr. Bussell dislikes my liberty in thus 
arranging his sentences, and denies their 
paternity under the circumstances, put. 
thorn down to me and call them mine, I 
am grateful for the weapons. 

He distinctly shows that he advocates 
stopping tho process before fermetitation 
(real) has began, i.e,, before the spores 
begin their work, when the sweet smell 
which is a recognized oriteri»>n of 
“ FERMENTATION” warns us that the 
process of converting Ce Hio Os X Hz 
O into Cb Hi3 Ob is complete, and tells 
ns to check this stage of decay fob feab 
of fermentation (real) setting in ! I 

Thus then his first assertion that incu 
pientdLQCixy and fermentation are convertible 
terras, is disproved by his own showing, 
as real fermentation is the second stage 
according to Mr. Rus.sell, and I accept his 
showing coming from him. Farther, 
then, our process being, according to Mr. 
Rns.<?ell. tlje first stage before fermentation 
lias began is incipient decay or Rot, and 
“ FERMENTATI()N” as applied to our 
process is a conventional term of no value 
as correlative to Xha real facts ! Q. E. D. 

One more quotation from Mr. Rnssell’s 
letter. He says, speaking of “ fermenta- 
tion” as being the proper name for the 
process under discussion, “ I see no reason 
whatever to doubt the propriety of the 
term, for the primary processes necessary 
to the fermentation of all fermentable 
luatler do undoubtedly take place in the 
leaf of tea after rolling, though tliey are 
checked before true fermentation has been 
effected.’* ’fhe italics are mine. In reply 
1 would ask your correspondent, would ho 
lie content to accept a lump rf dough from 
his baker because the i.atter chose to call 
it “ bread” by the same process of reason- 
ing ? I imagine not ! Then why call the 
process “ fermeutatioii” with just as little 
justification ? 

IV.-~By B. H. 

A MOST important part of the manufactur- 
ing process, but a difficult one to under- 
stand and control, and rather a dangerous 
subject to venture any very decided opi- 
nions upon in the present state of our 
knowlMge of it. To any one not keenly 
interested in it, the subject is a very dry 
and abstruse one to rend up, but to anyone 
who wishes to study it I would recommend 
Dr. Schutzenberger’s book on fermen- 
tation, being Volume XX. of the Interna- 
tional Scientific Series, from which may be 
gathered information on some at least of 
the points of the subject, though tlie 
treatise has no special reference to tea ill 
any way, but deals with the subject of 
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fermentation generally. According to the 
latest researches, fermentation is the term 
applied to express the temporary disturb- 
ance of equilibrium in the component 
parts of compound substances in which, 
under circumstances favorable to their 
development, certain inferior living 
organisms, called ferments, are engaged in 
abstracting and aissiinilatiug the oxygen con- 
tained in those substances, and in setting 
free an equal quantity of a gas known as 
carbon dioxide. The minute germs of 
Bome one or other of these ferments are 
supposed to be ever present on the surface 
of all fruits, and, as I infer, on tea leaves 
also, ready to take immediate advantage 
of a rupture in the cellular tissue to make 
their enU*y and fulfil the end of their 
existence by increasing aud multiplying 
therein. 

A? far as I can make out from the book 
I have quoted, this is “ what goes on’* 
during the process which we call fermenta- 
tion, but wo are all much in the dark in 
this matter, and if a competent ciieinist 
could be found, it would be well worth tho 
while of tea owners i^) engage^ him to 
investigate the matter with paiient study, 
with a view to our being able to get it 
more within our knowledge and control 
than it is at present. 

V. — By Simplicity. 

Thb process in the manufacture of tea 
which we rightly or wrongly call Fermenta- 
tion is so important, and demands so much 
of the planter’s care and attention, that 
I am sure a few remarks will be read with 
interest. 

I propose, ifi the first place, considering 
what real fermentation is, and in the 
second, whether it is either possible or 
probable that Real Fermentation can take 
place in the manufacture of tea. 

The researches of the eminent French 
chemist, Pasteur, lead to the following 
conclusion regarding fermentation : — 
Fermentation is produced by the action 
of living germs or cells on the substance 
to be fermented. These ceils or germs 
may be of three kinds ; — 

let , — The living ceils which exist inside 
fruits. * 

2w(£. — The germs or seeds of plants. 

3rrf. — The germs of animalculge. 

In the first instance what takes place is 
this : The cells take oxygen from the 
saccharine juices of the fruit, throwing ofi* 
carbonic acid and producing alcohol. If 
these cells are broken or injured by 
gushing or other means, they are powerless* 
to effect this. Everybody knows the 
unpleasant hot fiavor of a pine-apple that 


has been kept too long. It has lost its 
sweetness, and has acquired instead ft 
peculiar burning taste. What has taken 
place is neither more nor less than 
fermentation. The living cells which exist 
in the pulp of the fruit have absorbed 
oxygen from the sweet saccliarine juices, 
and have by doing so produced alcohol, 
which is the cause of tljo burning taste. 

The se( 4 i)nd instance arises from a very 
different cause. We now have the germs 
or seeds (as they really are) of a plant 
acting exactly in the manner 1 have 
described in a foreign substance. This is 
the sort of fermentation that comes into 
play in the manufacture of Beer and 
Wine. The brewer first steeps his barley 
for a certain time in water, then drains 
and subjects it to a gentle temperature 
sufficient to cause it to germinate ; he then 
dries it on a kiln and calls it Malt. He 
now grinds and mashes it up with warm 
w.ater, boils it with hops until all the 
soluble parts have been extracted, and 
obtains an infusion which is called Wort. 
He has now got to ferment this, aud for 
the purpose uses the seed of a minute 
plant called Torula cerensim. Yeast is a 
fluid containing these seeds in suspension, 
and tho admixture of the yeast witli the wort 
is simply the sowing of the seeds of tho 
Torula in a congenial soil. These seeds 
sprout and grow, but in order to do so 
they require oxygen. They accordinglv 
take it from the sugar contained in tho 
wort, turning it (tho sugar) at the same 
time into alcoliol, and acting just in tho 
same way as the life-cells did in the case 
of the pine-apple. In the manufacture of 
wine, yeast is not required, simply because 
the seeds of the Torula are found on the 
outer surface of the ripe grape ready to 
hand. Break the skin, and the seed is 
sown, and 48 hours afterwards we find it 
sprouting into growth with all the usuaF 
phenomena of real fermentation. 

The result of fermenting wort with 
Torula is the glorious beverage called 
Beer. The result of fermenting the Must 
of the grape with the seed of the Same 
plant is Wine. Were germs of other 
ferments sown in the wort or must^ 
fermentation would ensue, hut the results 
would not be palatable. Tlie maladies of 
beer are owin^to its being contaminated 
by germs floating in the air which are .not 
those of the Torula. The plants which 
spring from these objectionable seeds are 
net nourished in the same way as the 
Torula, and cousequeutly the result is not 
Deer. * 

• Tho third instance is that in which the 
gerihs or eggs of auimulculso are sown : 
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in short, when animal and not vegetable 
life is the fermenting power. When milk 
turns sour or putrefies, the cause is to be 
sought in the presence in it of curious 
eel-shaped organisms : the sourness being 
due to an animalculro called Vihriot and 
the putridity to a different one called 
Bacterium, These animalcul® float in the 
air, and are the direct cause of milk going 
bad. Keep your milk in air •free from 
them, and it will never go sour or putrefy. 
Take a common tin of soup, open it and 
leave it exposed to the air in your room ; 

will putrefy in a certain period, which 
will be longer or shorter according to the 
temperature of the atmosphere. Now 
open a similar tin in air which you have 
freed from such germs, and it will remain 
for ever perfectly pure. The Bacterial 
eggs which float in the air of your room 
fall into and are hatched in the soup. 
They then breed and multiply at a 
marvellous riate, totally altering the 
oompofiition of the soup ; and the result 
is putrefaction as it is commonly called, 
which is really due to fermentation. 

We thus have three phases of Fermenta- 
tion. In all tliree the casual force is to be 
tound in the life existing in cells or seeds 
or eggs, and the question is — does any 
such process take place in the manufacture 
ot tea P In the first case alcohol is produced, 
and we may therefore dismiss it. The 
third instance is wholly inapplicable — and 
we have only to consider whether the 
second meets the phenomena of the case. 
Your correspondent *’B. H.” thinks it likely 
that germs, such as are found on the outer 
rind of fruit, may be supposed to be found 
also on the leaves of tea bushes. I don^t 
think it follows at all that because 
fermenting germs are found on fruit, they 
are also certain to be found on leaves, and, 
if it is the Torula he refers to, he is 
certainly wrong ; as that plant produces 
alcohol, and no trace of anything of the 
kind, as far as my knowledge goes, has 
ever been found in tea (worse luck !). But- 
even if germs did exist on the leaves, the 
question can be set at rest for ever by 
simply placing a freshly-rolled leaf under 
a powerful microscope, which will soon 
tell whether any life, either in the shape 
of cell, plant, or animalculae, exists on it. 

Now that I have tokl.. you what 
“ Fermentation** is not, I will give you 
my opinion as to what it is, but I don't 
claim more for it than a mere conjecture. 

I think that something of this kind m*liy 
turn out Jo be the solution of the 
mystery • 

The process of rolling expresses tHe 
juices of a leaf, and among them appears 


Tannic acid. Fire your leaf immediately 
after it is rolled, and after infusion note 
flavour of liquor and color of out-turn. 
Tho liquor tastes harsh, pungent, and 
raspy, and is quite unpalatable. It further 
wants “ body.” Compare this with leaf 
that has been fired after being just 
sufficiently fermented ** and then with 
leaf that has been allowed to ‘‘ over- 
ferment” before being laid on the trays. 
It is quite unnecessary to enter into parti- 
culars, as they are familiar to everyone. 

But what are the causes of the differences 
in the flavours of the liquors and colors 
of the out-turn, I reply that the causes 
are one and the same, namely, Tanic acid. 
In the first case the acid has not had 
time to combine w’ith the other juices, &c., 
or to tan the leaf : in the second case, it 
has had time to do so to a certain extent ; 
and in the third, it has been allowed to do 
so too much. In the first case we taste 
the acid in excess. In the second, just 
enough, and in the third, too little. 
“ Rasp* is due to free acid ; “ body* to 
combined acid. Over ** fermented*^ tea 
cannot possess “r&sp,” nor can what is 
under ** fei*mented” possess body.” This 
explanation seems to be too simple to be 
true, but whatever it is 1 think I have 
shown that it can't be Fermentation. 


RuFERUiNa to the remarks on Fermenta- 
tion by ‘‘ Simplicity’* would he kindly oblige 
me by explaining the authority on whicli ho 
bases his ussertiun that yeast is a fluid.** 

In Dr, SoliUtzeiiberger’s book, which is 
ilie best authority on the subject tliat I know 
of, we meet with sucli expressions as Dry 
Yeast, Dried Yeast, Damp Ye»3t, Yeast Dried, 
Grains of Yeast, and so on, which are evi- 
dently applicable to solids, not fluids — hence 
uij request. 

I find several other queer and startling 
tilings in your correspondent’s letter, but 
they are more in the way of implication, 
inference. Or reduction, and therefore do not 
challenge discussion quite so much as tho 
bold assertion tliat “ Yenst is a fluid’* — with 
proof of which I will be satisfied for the 
present. As lie says he has no knowledge of 
ttlcoliol having ever yet been found in tea, 
allow me to introduce myself to him anti 
others fn the like state of blissful ignorance, as 
Bobub, 

The Tea Spirit, 

Allow me to thank your correspondent 
** B. H.** for his kind attention and reply, 
^nd at the same time to express my regret 
that he did not enter a little more into 
^ detail, as I can hardly follow his line of 
argument out to the conclusion he wishes to 
point to: ex, gr,, he says: “Fermentation is 
the term applied to express the temporary 
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diBturbance of equilibrium in the eotnpoueut 
parts of compound substances in wliich, 
under circumstances favorable to tbeir 
development, certain inferior living organisms, 
called ferments, are engaged in abstracting 
and assijnilating tlie oxygen contained in 
those substances, and in setting free an 
equal quantity of a gas known as carbon 
dioxide.’* Good, but this predicates “ a 
temporarif disturbance of equilibrium,’^ ami 
‘‘favorable circinnstuncos these require 
demonstrating, as it may be said, if ‘‘ fermenta- 
tion” is left to itself in tea, under favorable 
<*ircimi8tanocs, it would go on until t he stable 
equilibrium of all tlie pans had been readied, 
and this can hardly bo called “ temporary 
disturbance,” in the sense inidcrstood, sim-e 
it would mean a total revolution amongst tlie 
coniponent parts, ending i»J as many separate 
elements as the parent mass originally could 
boast of! Again, as to the favorable circum- 
stances your correspondent speaks of, let me 
take this with what he says further on, ciz., 
“the minute germs of someone or other of 
these ferments are supposed to be ever present 
ou the surface of all fruits, and, as I infer, 
on tea leaves also, ready to take immediate 
advantage of a rupture in the cellular tissue 
to make their entry and® fulfil the end of 
their existence by increasing and ^uiltiplying 
therein.” If all leaves are thus provided, 
with their leaven, so to speak, then why do 
tlie leaves in the centre of tightly-pressed 
compact balls of rolleddeaf, develop to the 
necessary degree sooner and better than the 
leaves ou the outside of the ball which have 
undergone precisely tlio same process as those 
of the inside? Why, if merely a rupture of 
the cells is necessary in theory, should heat 
be also necessary in practice Of course the 
more sap tlie more oxygon ; but why the 
bent? What colours the leaves? Are they 
stained? If so, ^liat causes tlie olive-grccu 
stain, and wliat the salmon-colour ? Would 
carbon dioxide stain the leaves ? What causes 
the phenomenal lieat in tlio balls of roUed- 
leaf? I don’t mean tJio frictional bout from 
the rolling process. 

Fermentation and rot can and do go on 
together alongside of each other, but I am 
still not convinced that we cannot have rot 
without the fermentation, whatever the latter 
may bo, in the process of tea manufacture 
here discussed. 

That rot, or say chemical action, does go 
on I suppose no one will dispute, umj that 
alone could produce the phenouicnal heat, 
and could stain the leaves. Now, if the 
staining of the leaves is to be attributed to 
chemical action, which at the same time 
produces another effect on the liquor, then 
this is exactly our object in the process in 
question. Then if our object is obtained 
thus by chemical action {quod est dem.)y and 
not by fermentation, supposing f rmeutation 
does take place alongside of the chemical 
action, why should we call the process “ Fer- 


mentation,” when that is merely Rot’s 
twin-sister’s name ? 

The severe fruition to wliich the leaves are 
subjected by machinery places tea “ fermen- 
tation” almost outside of comnarisou with 
fermentation in pressed matter. Such frio- 
tion as tea undergoes is quite sufUcient in 
certain states of the weather to produce a 
very considerable quantity of electricity ; here 
is possibly anotlier factor waiting to bo taken 
into aeeouat! Ahogether, as your correspon- 
dent “ B. n.” very pertinently remarks, “wo 
arc all very mucli in the dark in this matter, 
and if a competent cliomist would be found, 
it would be well worth the while of tea-owners 
to engage him to investigate the matter wirli 
patient study, with a view to onr being able 
to get it more within our knowledge and 
control than it is at present.” 

0. H. Leppeb. 

I HAVB received your issue, which contains 
Mr. lluHsell’s letter on the subject of “ Fermen- 
tation,” and wish to make a fe% remarks in 
criticistn of the theory wlii(di ho projibunds. 
This is wliat I understand ho iiiiuginca to 
take place: — 

L — The rolling fractures and smashes up 

the skeletons of the leaf-fibres. 

II. — Which are thus brought in contact 

with the sap. 

III. — The skeletoas are composed of cellulose 

and tlie sap of acids and alkalies, 

and the former is dissolved by the 

latter. 

IV. — Tlie cellulose takes water from the 

sap, and forms wdth it glucose. 

And at this point Mr. Russell supposes the 
leaf to be put on the trays and the process to 
conclude. I must say I cannot accept the 
explanation as the satisfactory solution of 
the question. 

In tlie first place, the sktdetons of the fibres 
are not much fractured by tlie process of 
rolling if properly condacted (take a sample 
of leaf rolled by a“ Kiii'uorui’s I mproved,” 
or better still by liand, and you can at once 
CDiiviiice yourself of the truth of this.) and 
consequently are not in lit condiiion to ho 
dissolved by the aeids and alkalies contained 
ifi the sap. At all events a powerful micros- 
cope will soon tell ns whctiier tlie skeletons 
are afFcc'od or not, in whole or in part by 
the process. In the second place, Mr. Ilussell’a 
theory does not dispose of the acids and 
alkalies contained in the sap, and wlii(*h I 
am sure every planter will hear mo out in 
considering tlie really inipoitant constitnoMts. 

I am clearly o'ToTuIiion that wluit takes plnyo 
is an inter-coinbination of these afids and 
^alkalies, modified by oxygen received from the 
nir ;,op, iii other words, a return of organic 
coinbinatioiia to the stable equihoriuni of 
^jiorganic compounds. Unless we siippo'^o tlio 
aci^s and alkalies of the sap of tea leaf to 
como pltty, w© are logically bound to 

28 
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admit tl»at any leaf, if only properly manipu- 
lated, would do to make “ Tea"' of. 

But if Mr. Kus8ell*8 theory of what we 
call “ Fermentation’* is open to critieism, his 
account of what takes place in real fermenta- 
tion is much more so. 

He sajB (1), that if the glucose, which he 
supposes to have been formed, is exposed to 
the air, and therefore to the vegetable spores 
contained in it, some of the glucose will be 
converted into alcohol ; (2), tlmt t!ie conditions 
necessary to fermentation are heat between 
certain degrees, moUturey and oxygen ; (3), 
that fermentable liquids, unless exposed to 
the action of air containing oxygen, will not 
ferment. Now, there are lots of spores 
floating about everywhere, but among them 
are rarely found those of tlie alcoholic 
ferments. The worthless spores or seeds 
would of course set up a fcrrnenlation of 
some kind, but the effect would not be to 
change the glucose into alcohol. 

Again, the admission of oxygen to a liquid 
undergoing fermentation (real) is to stop it. 
It is^ a fundamental point in the conduct of 
fermentotion that oxygen should bo excluded. 

If the growing Tornla can get its oxygen 
from the air, it won’t, take it from the sugar 
in the liquid, and no alcohol, or at least a 
very minute quantity, will be formed. If, on 
the other hand, the supply of iiir is cut off, 
the oxygen necessary for the growtli of the 
plant is for<?ibly taken from the sugar which 
is reduced to alcohol precisely in accordance 
with Mr. Russeirs formula 0^ H^a —2 
Ca Hq 0 + 20 Oa , 

The carbonic acid gns bei»ig breathed out 
by the plant, and the oxygen which enter 
into its constitution being taken from the 
glucose, I need hardly now point out tltat 
it is incorrect to suppose (3) that fermontnble 
liquids, unless exposed to tlie action of air 
containing oxygon, will not ferment. It is 
the exact opposite. 

In conclusion, as T pointed out in my last 
letter, and have mentioned ir Miis, a good 
microscope in the hands of a skilful observer 
will set this matter, os well ns many others 
like it, at rest. SiMFLicixr. 


With regard to the letter signed** Simplicity,** 
the criticisms therein indulged by my ano- 
nymous antagonist are quite unworthy of any 
reply, since the author informs that “ the 
admission of oxygen to a liquid undergoing 
fermentation (real) is to stop it. It is a 
fundamental point in the conduct of ferment- 
ation that oxygen should' iTtr^zcluded.” 

I have pleasure in making a brief repl;j^ 
to another letter from the pen of Mr. 0 li. 
Iiepper.» Mr. Lepper objects to the use^of th^ 
term fermentation ns applied to the chemical 
changes Vhioh take place in the leaf of tra 
during the interval allowed to elapse between 
the processes of rolliug and firiug : My. Lepper 


would prefer the use of the term “Rot,” and 
his arginnents, as well as his remarks upon 
my own letter, are logical and fair enough. 

In case of my former letter on that subject 
containing any ambiguous phrase, I will once 
more briefly give him my views upon the 
sul>ject : — 

(1) . “ Rot” when perfected has been 

brouglitabout by a number of chemical changes, 
of winch fermentation is but one. 

(2) . The ^^fermentation'* of tea is the 
natural process by whicii the first step of 
formentalion (real) is elfeoted. 

(3) . Considering that the first aot of 
fermentation (true) does in reality take place 
in the process under discussion, the term 
“fermentation” does in fact describe tliat 
process more nearly than any other at present 
in use. 

The term *‘ Rot” is altogether too general 
a one : there may be “ Rot” without fermenta- 
tion, whereas fermentation is one of the 
natural processes which jointly and collectively 
consummate in producing the elaborate result 
termed “ Rot.” 

A synonym for the words *‘ incipient 
fermentation* would doubtless bo the most 
correct term which could be employed for the 
so-called,, (and in *xny opinion rigUily called) 
**fermeniaiion'* of tea, which is not true attd 
complete fermentation, inasmuch as the second 
stage of the process is not, or ought not to he, 
allowed to develop itself ; but in so far as tlto 
first stage of true fermentation is of a surety 
essential to tlie manufacture of good tea, 
I shall, until some better name he found for 
it, contintio to maintain the propriety of the 
term ^'‘fermentation" as applied to the process 
commonly so called which takes place in the 
leaf of tea after rolling. 

Chas. B. M. Russell, M.R.A.0. 


In a letter from Mr. Chas. E. M. Russell, 
he remarks on my criticism of his theory of 
the “ Fermentation ” of tea, and on tlio 
theory proposed by Mr. Lepper. He seta 
down my objections to bis opinions as un- 
worthy of reply, inasmuch as I assert that 
“the admission of oxygen to a liquid under- 
going fermentation (real) is to stop it. It is 
a fundamental point in the conduct offer- 
mentation that oxygen should bo exclmled. ” 
Tho theory of Real Fermentation advocated 
by me is no original idea of my own. It is, 
on tlie contrary, the grand theory brought to 
light Romo time ago by the eminent French 
chemist, M. Pasteur, who is one of tlm great- 
est living authority on smdi subjects j and I 
may add that M. Pasteur’s theory is sup- 
ported by perhaps the best and most success- 
ful experimenter in natural science of the 
present day. I refer to Professor Tyndall. 
M. Pasteur has discovered that tho conduct 
of Alcoholic Fermentation, such ao is caused 
by the Torula cerentiat depend® on that 
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plants bein^ obliged to obtain the oxygen 
required for its growth from the sugar con- 
tained in the liquid to be fermented instead 
of from the air ; nnd that unless tlie air beex^ 
eluded, no fermentation worth speaking of 
will take place. Every one who has the 
smallest claim to being oonsidered an authori- 
ty on the subject, is aware of this theory. 
Mr. Russell does not seem to know of this 
theory wlien he states that ** oxygen is 
necessary to fermentation.** This imitter is 
just now particularly engaging the attention 
of planters, and I have frequently taken the 
opinions of men whose experience is consider- 
able, and I can assert that for the last 3 years 
I have not met a single planter who did not 
deride tlie idea that the change which takes 
place in leaf, after being rolled and before 
being placed on tlie frays, liad anything 
whatever to do with Fermentation, Wiieu 
Mr. Russell asserts that it has, he supports a 
theory which in no way accounts for the 
phenomena of the case. Will he tsll us why 
under-fermented tea gives a pungent, raspy 
liquor, while that of over-ferrnented tea does 
not possess those qualities? His theory 
explains nothing. 

I have no hesitation in repeating the 
assumption whicli I ventured to make. I 
feel convinced that the presence or*absence 
of free tannin acid in the liquor h the cause 
of iU being raspy nnd pungent or the reverse. 
The longer the leaf is left without being 
dried, the less uncombined acid will bo found 
in its liquor; while leaf Mint is dried off 
quickly after being rolled yields a liquor, the 
flavour of which would seem to point to the 
fact of its containing a largo quantity of 
free acid. 

The term Fermentation na applied to the 
process in question is unfortunate and 
misleading. Simplicity. 


A CORHKSPONDENT writoa : “Tile colour of 
the new penny may be had equally wtdl by 
oxidation as by fermentatiou. Ferraenta- 
tion softeiio the pungency wanted, then 
why ferment ? JVo one can tell whether 
the tea has been oxidized or fermented 
when it has the desired colour. The sap 
does not mature in the leaf till the be- 
ginning or middle of May, whether the 
bashes have been late or ejirly pruned ” 
There is - some obscurity about the above, 
but I gather from it that your correspon- 
dent considers fermentation to have A two- 
fold result, in tliat it “softens the pungonoy*’ 
and gives “ the desired color” to the tea. I 
admit that it lessens liie astriiigeiicy of the 
liquor — indeed care is necessury to avoid 
overdoing it and making your tea too 
** soft** ; but I am not so sure about the 
other point. I think the color of the infusion* 
depends greatly upon the following sir 
important matters, each of wiiicb affords 
•cope for careful study and experiment before 


we can consider them to be thoroughly or 
even sufBeiently understood, viz , : — 

(l.l The variety of the plant. 

(2) The quality (age) of the leaf. 

(3.) The condition in which it was gathered 
and brought in (wet or dry). 

(4.) Mode and eitent of withering. 

(5.) Pressure under which it is rolled. 

(6.) Time occupied in rolling. 

There may also he other things influencing 
or effecting it, hut 1 think those who look into 
the matter s^idiously will soon convince them- 
selves tliat fermentation has less to do with 
the color, in cup, thun is generally supposed. 
I have found tliat good leaf cleanly kept, 
carefully handlod, and promptly manipulated, 
gives a beautiful color with a verysliglit degree 
of fermentation, whilst leaf of an inferior 
quality, or less carefully treated, throws a 
paler infusion though fermented ad libitum, 
Fenneiitation is a subject regarding which 
we all, I think, have iritndi to learn before we 
can be said to have anything like fixed prin- 
ciples for our manufacture. 

Your corr»^8pondent says, “ the color may 
be liad equally well by oxidation as by fer- 
mentation, then why ferment ?*’ Will he 
favor us witli a description of the two pro- 
cesses, pointin': out what he considers to be the 
difference between them. And I should also 
like to know wliat is the meaning, object, or 
connection, with the particular point under 
discussion, of his last. sentence, “the sap does 
not mature in tlie leaf,** &(?. 

Before closing, I atn induced to odd a 
word or two in reference to the drying ma- 
chines now being introduced by Mr, Jackson 
and others to supersede the system of open 
charcoal fires. It is claiino I for these ma- 
chines that fennentation stops the moment 
tlie leaf is put into them ; whilst under the 
old process it goes on for some time after the 
leaf is jilaced over the fire. But if I under- 
stand rightly, in a damp medium like tea 
fermentat ion ceases at about 140" F., and as 
this liegrco of heat can easily bo maintained 
over a elmolii, I see no special advantage ill 
tlie machines in this respect. 

Hafa Banana. 

W E recommend a medium amount 
of fermentation, avoiding ou the 
one hand putting the teas over the 
lire in too fjreeii a state, and as 
carefully avoiding leaving the rolled 
leaf till it gets over-dark and highly 
fermented. To carry out this prin- 
ciple propcrlyp sufficient provision 
for drying space should be made to 
admit of every ounce of tea being 
tired off as soon as the Aianager 
considers it has reached the proper 
state of fermentatiom 
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A SHORT time since Messrs. Bal- lation, but hearing of the intended 
mer, Lawrio and Co. issued a small jniblication of our Cyclopaedia, 
pamphlet containing the opinions Messrs. Balmer, Lawrie and Co, 
of several leading planters on cer- courteously placed the pamphlet at 
tain special subjects ubicb bad been our disposal, and its contents have 
referred to them for consideration, therefore been availed of, and 
We believe tliat a very few copies arranged in this Work under proper 
only were printed for private circu- heads. 

Fermentation. 


Neptune. 

To obtain a raw, raspin" and pungent 
flavor I atn compelled to miderferment, 
the indication of which i.s that, the colour 
of infused leaves are of a greenish brown 
tint. Jt is the caffeine or theine which 
produces the bitter taste in tea, the tannic 
acid its color and astringent properties. 
The Jongef the rolled leaves are fermented 
both compounds alter and enter chemically 
into other combinations, thus losing their 
original significations, and the tea assumes 
a ’ more mellow and palatable flavor 
after a certain stage, but carried beyond 
this point, it becomes of a sweetish sour 
flavor, unlit for consumption, and finally 
turns putrid. The structure of the cells 
of the leaf is composed largely of gluten, 
which is convertible into starch, and this 
again into sugar, and, as the transforma- 
tion cannot take place unless under suit- 
able conditions, I must conclude tliat over 
or a lengthened period of fermentation is 
the predisposing cause, and therefore this 
must be guarded against at any cost 
Even fermentation is necessary to turn out 
a good flavored tea, and, when hand rolling, 
I have found this could be secured better 
by putting about 6 seers of the rolled 
leaves heaped up in a dallah 18 inches in 
diameter than keeping them in balls, 
because with the same quantity, the area 
of convex surface that is exposed or un- 
covered is less in the former than in the 
latter, and besides it ofler.s quicker faci- 
lities for turning the mass inside out to 
ensure all the leaves undergo fermentation, 
always bearing in mind ihut their colour 
is T»o positive proof that they have been 
subject to the process, as mere exposure 
to the atmosphere wiiT’^.use this (in 
consequence of the tannic acid), whether 
fermented or not. • 

Th^ Oldest Planter in India. 

I ncver*ferment to any regulated tlme,^ 
but always judge by the eye when ^he 


bruised leaf has attained a proper stage of 
coloring. This plan would be risky but for 
frequent tastings. I do not ball alter first 
roll, hut allow the tea to color loose lying 
about 5 inches thick. 

An Authobitt. 

If the balls are opened out for fermenta- 
tion, the leaf will gradunlly open out, and 
lose its close twist, besides fermentation 
will be equally rapid in balls. The color- 
ing shpuld be finished in two hours at 
most. e 

A Cachab Planteb. 

Insufficiently fired teas go through a 
second fermentation on the way to tho 
market, which is sure to dull them down, 
and make the liquor softer than when they 
left the garden. 

A Planter in Assam. 

In 1875, Mr. Boyle, of the Brahama- 
pootra Co , started manufacturing pungent 
teas ill a degree similar to the old namuna 
teas, which ran away with tho market in 
1864, 65 and 66. On hearing of the prices 
obtained, all planters tried to find out 
how Mr. Boyle made his tea. One after 
the other followed, but, as is well known, 
only one or two succeeded in reaching a 
liigh point, while the others sent in a dirty 
thin, greenish liquor with neither taste nor 
flavor — a tea which was as unsuitable for 
mixing purposes as it was for drinking. 
Those teas I saw in London, and well 
understood tlie cause. My own managers 
I tried to keep in the old way, but no — all 
the talk was fermentation, too much fer- 
mentation, Ac. In 1878, when all you 
heard of was nothing but tea being put ou 
fires from the machine, I made tea here, 
and began the season with only 40 mds. 
charcoal in May. My tea averaged net 
Ke. 1-6 ; some of this tea was dried even 
in the wind, and lots fermented unavoid- 
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ably Tor twelve and fifteen hours. A small 
shipment of 6 chests was sold iu Calcutta 
in September of the same year, which was 
not fired off after rolliiijj; for 36 hours. 
The tea seemed sour, so I had it sold iu 
Calcutta. The Pekoe and Br(»ken Pekoe 
realized As. 14-9, while Brokers in Calcutta 
were calling out to everyone, they were 
over-fermeMtingt so I cotisider the brokers 
assisted more than the planters to mako a 
lot of rubbish and brin^ Assam tea into 
disfavor. 

CniTTAaoNa Planter. 

In ordinary weather and with fairly fresh 
leaf, about two hours* fennentation is want- 
ed in my cool tea-house to obtain a full 
liquor, but with over- withered leaf about 
half that time would seem enough. I have 
made countless fermentation experiments, 
and find that the mass made into balls 
ferments as evenly as in any other way, 
provided it has received frood heavy pressure 
oil the rollinj^ table. Roll opened out and 
spread thin to color loses its twist, necessi- 
tating re-rolling, which injures the outturn 
and dulls the liquor ; — jdlcd up in dallahs 


to ferment, it retains some of its twist, but 
acquires a mawkish taste. An undisturbed 
fermentation in balls seems to be the safest 
and simplest plan to attain the bripjht color- 
ed outturn wliicli the brokers ask for. I 
have no doubt other methods of fermenta- 
tions are best for fine leaf ; my remarks 
apply to ordinary leaf, such as is generally 
plucked in this district. The coarse leaf 
separated in the rolling process should not 
be balled Pthink, as for reasons of which I 
am not cognizant, it liquors out best, and 
gives a brighter outturn when fermented 
loose. 

If the tea is not well dried, it is liable 
to sweat in the baskets during the interval 
which elapses till it goes into the sorter's 
hands next morning. 

I have noticed that leaf spread out thin 
on the tiring trays as it leaves the roller's 
hands, and tlieu left to attain the desired 
color, gives, in nine instances out of ten, 
as good a liquor as balled or piled-up leaf, 
whicli goes towards proving thitt tlie/esult 
sought to be attained by what we call fer- 
mentation is to bo acquired by mere 
oxidation. 


PIKING. 


Nkptttnb. 

I DRY sloidg at temperature not exceed- 
ing lt50® ill the choolas, and, as the sun 
is utilised for the same purpose iu con- 
junction on all occasions, the consumption 
of cliarcoal averages only 15 seers per 
maund throughout the season, I don't 
think rapid firing turns out such good tea 
as the former, and provided this system 
is adhered to, I care not what sort of heat 
is made use of mr the purposes, assuming 
of course that no foreign matter contained 
in the medium, as resin, turpentine, oil or 
smoke, conies iu contact with the tea. 
Those who bidieve in the efficacy of the 
antiseptic properties of the fumes of char- 
coal as beneficial to tea will swallow anj’^- 
thing. I never re-fire prior to packing, for 
the simple reason that tliere is no necessity 
for doing so on this estate, as my sorting 
and packing house is so thoroughly dry 
and most uncomfortably hot in all wea- 
thers, and besides the teas are storked in 
zinc-lined bins witliin this building ; no 
fault has yet been ever found with my teas 
ill consequence of this non-firing. 

The Oldest Planter in India. 

After once the leaf has attained the, 
proper tint, I fire rapidly what I would 
stylo the first “Batty.’’ After tliis the tea 
is shifted into long trays 6' deep, and the 


drying process finished in these. During 
the season, while making as much us 
700lbs. of tea a day, I haven't used more 
than 30 choolas. I never let other than 
aglow charcoal be put under the tea, as, if 
the heat isn't brisk, coloring goes on to the 
detriment of the tea. 

An Authority. 

Tite roll should be spread le.ss than 1 inch 
thick on the trays, ami half an hour should 
be taken for firing. The malty quality in 
te.a is imparted b 3 ^ brisk sharp firing. 
Teas should always have a final firing or 
hot sunning before packing. 

An Assam Planter 

Gives it iis his opinion that the absence 
^»f the strong malty flavor is due to too 
rapid firing of the tea and doing away 
with the panning. 

CniTTAaoNa Planter. 

It is had economy to try and save char- 
coal, and I wis h I h ad never experiment- 
ed to use tlRi smallest quantity possible. 
Put a tray of leaf 4' thick over a moderate 
• fire, and another over an all aglow choola, 
ancl the difierence in briskness atyd quality 
ill favor of the latter will be very pro- 
•uoiinced. The thicker the leaf As spread* 
th? worst will be the liquor, for, however 
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corect the mnnipulation may have been prior 
to the firing process, if the leaf is put over 
the choolas more than J* thick, especially 
if over dull fires, I find it is sure to go to 
the bad — it will steam to rags. If it he 
thinly spread over brisk fires, the tea in 
half an hour will be 12 annas cooked, and 
can be spread thick in trays and left to 
finish four drawers deep, over separate low 
fires where it cannot get burnt. Five 
choolas to a maund of tea wtth double 
drawers are amply sufficient. The oftener 
the tea is turned over and shaken the 
better, and the less chance there will be of 
over-firing the small stuff. 

Another Cachar Planter. 

I HAVE tasted teas here (and sent you 
some samples), and found the outturn right 


and the liquor strong, and you have re- 
ported them dull, soft and bad infusion. 
The only way I can account for this is, 
that the teas had not been fired enough or 
had absorbed some moisture which had 
caused them to re-ferment. During the 
last six years there has been no change in 
tea-making but quicker firing ; this gives 
a pungent liquor, but I am afraid too 
quickly so. The outer part of the leaf 
is caked or baked so quickly that tlie 
inner part or core of the leaf is left with 
moisture in it, and which is sure to fer- 
ment, Gardejjs which have gone in for 
this have suttered the most by the fall 
in prices of tea ; one I know of which 
fires very quick gets very poor prices when 
it used to get the highest ; when I was 
at home I beard this mark spoken of in 
London as under cured. 


Sunning. 

Neptune. losing all lliivor and taste ten days after 


Pr6vided the air is dry and no rain, I 
always place tlie tea after fermentation 
outside on large dallahs very thinlv, 
whether the sun is obscured or not, and 
have ever done so for ten years past. 

The Oldbst Planter in India. 

I SOMEHOW never dry my teas in the 
sun. 1 suppose for two reasons. Not 
that I have a prejudice against it. First, 
my tea-house has an east aspect, and I can 
get no sun to speak of ; second, it is gene- 
rally so windy that half my tea would 
blow away. I have known concerns sun 
dry for years in Cachar without the teas 
being unfavourably reported on. 

An Aothobity. 

I AM sure it is injurious to put the roll 
out in the sun as it destroys the malty 
quality, but suuning teas for packing is 
* not objectionable if spread J inch thick in 
dallahs, and it the tea can he brought up to 
a temperature of 120 dogree.s in about an 
hour, it should be fit to pack, provided if 
has been turned over several times daring 
process. 

An Assam Planter. 

The reason of tea not keeping is too 
much use of the sun, as for some five years 
past it has been on th.e increase, and in 
• 1877, 78, 79, all seemed'To'Sun tea when- 

ever they could manage it, and final fire 
as well. The difference is, sun will dry ‘ 
leaf and make it into tea, but sun will ciot 
cook leaf, while a charcoal fire will do so 
perfectly alb any pan ever did : it is in this » 
you have the real cause of ludian twa 


a box has been opened for use in England. 
I may mention that I never dried tea in 
the sun in rny life muil 1878, and then 
only because I haduno other alternative. 

fcniTTAGONG Planter. 

For some time I sunned my roll, twelve 
annas or so, because it saved charcoal, and 
gave a handsoine appearance to the tea, 
making it black and tippy, but I dis- 
continued doing so on fnuling that it pro- 
duced a metallic flavor, and dulled the liquor 
even when the leaf had been spread out 
quite tliin. But sunning before packing, 
provided the sky is clear and the air hot 
and dry, seems to bring out a stronger 
aroma than pucka battyinf , while there is 
no danger of burning. Besides the opera- 
tion is quicker, cleaner and more 
thorough. 

Firing. 

Too much care cannot be bestowed on 
this, the most important part of manipu- 
lation. Tlie leaf, after having arrived at 
the proper state of fermentation, should 
be quickly fired and well dried, which 
process ought not to exceed one hour. 
There is no doubt that quick packing after 
maiuiYucture tends to keep a rich aroma 
in the teas, which it very soon loses on 
exposure even in a good factory. In many 
concerns it may be difficult to completely 
fire off the teas on the day of manufacture* 
but in all such ca.ses they should be so far 
‘dried that there will be no danger of their 
getting so damp and soft as to risk the 
chance of sourness, which is apt to set in 
if proper care is not taken. 
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The day's manufacture should be finish- 
ed d uring daylight. With proper arrange- 
ments there should be no difficulty in 
doing this. Manufacture curried on at 


night is always inferior. Of course there 
are times when this cannot be avoided, but 
this should be exceptional. 


MEMORANDUM 

On the Manufacture, &c» of Tea. 


Thb market for the sale of Indian 
teas during the past season, up to the 
present date, has been exceptionally 
unfavorable, owing to a combination of 
causes — partly to the prevalence of general 
commercial depression ; partly, it ma}'^ be, 
from increasing importation of Indian 
teas ; and partly, no doubt, from these 
having consisted ofan unusually large pro- 
portion of low class teas of weak liquor, 
which, possessing no marked superiority 
in strength and character over ordinary 
China growths, naturally sink to the 
same level of relative value. The first 
of these causes may he assumed to bo 
temporary ; the influence of thf^ second 
is more likely to increase than k) diminish, 
and can only bo met by increasing efforts 
to attain to a more perfect system of eco- 
nomical working; the last is more imme- 
diately within our control, and the best 
means of combating it merit the most care- 
ful attention and vigilance on the part of 
managers and assistants in charge of 
estates. 

Some of the more important points to 
bo kept steadily in view are : — 

\sL — Plucking the green leaves at an 
earlier stage of development — allowing at 
the commencement of the season a free 
growth of shoots for the formation of 
young wood. It does not necessarily 
follow that this would entail any material 
reduction in the amount of the crop, and 
nny partial loss in quantity would be more 
than compensated for by the higher 
standard o\' quality hndi value attained, and 
by the healthier tone that would be im- 
parted to the Ijondo!i market by the gene- 
ral adoption of this principle. In like 
manner any partial or occasional reduction 
in the daily task for leaf gathering, ren- 
dered necessary by this system, would be 
fully covered by the greater mone}’ value of 
the day’s work, whilst there would he a 
Bubstantial relative economy in all the 
subsequent operations, inasmuch as a 
maund of green leaf giving tea worth* 
an average of Is. Qd. per lb., costs quite 
BB much in charcoal, manipulation, lead, 
boxes aod freight, as one giving tea worth 


2^. per lb. Taking even the extreme case, 
then , of a reduction of one-fourth in the 
hulk of the crop, if accompanied by a 
corresponding improvement in the qunlity, 
there would be a positive saving of 26 per 
cent, in the items indicated, whilst the 
market would be less glutted, and the 
absorption of tho inevitable increase of 
importations incident to extension of cul- 
tivation would take place under more re- 
gular and natural conditions. 

There arc no doubt times — sucli as when a 
sudden flush of leaf comes out *simul- 
taneously all over the gardens — when it 
would be difficult to carry out this system 
and at the same time gatlier all the leaves. 
If such cases cannot be adequately met by 
a partial gathering of the suitable leaves 
over the whole area, then there can bo 
little doubt that, rather than goon gather- 
ing coarse large leaf to produce compara- 
tively worthless and unsaleable teas, it 
would answer better to siifler a portion of 
the garden to run completely hanjie for a 
time, and to turn back and gather the leaf, 
while in a suitable condition, on the earlier 
plucked port ion. s. The ease with which a 
basket may be filled with overgrown leaf 
no doubt atfords a si rung inducement to 
the coolies to persevere in th.-it direction, 
hut this is a minor difficulty which no com- 
petent manager would admit himself unable 
to control. The manager has also to ^ 
guard against a tendency on his own part 
to strive after hulk in his crop as being 
the most important consideration, and the 
i:est by which he is likely to be judged. 
The sooner this illusory principle is dis- 
carded, and quantity, without being lost 
sight of, made strictly subservient to 
quality \\r\d profit, the better it will bo for 
all concerned. 

2«c^-"The subsequent treatment of the 
leaf ill th^ — the withering, 

rolling^ fermentation, firing, sorting, and 
packing— ^\\ demand careful attention and 
supervision, if the fruits of all tho preced- 
ing^ labour and expenditure — ^jifst within 
our gra.sp so to speak — are not io be more 
^ or less sacrificed and lost. In it 

isliei^essary that there should be ample 
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space, and in rolling that care should bo 
taken to avoid putting too mucli leaf into 
the machine at one time, and not to carry 
the process to excess, thus injuriously 
affecting the strength of the liquor to 
obtain, what is of infinitely less value, a 
well-twisted and good-looking leaf. 

Important, however, as these operations 
are, there is less room for serious error in 
them tlian in the following ojie of 
mentatibn, to hit the right degree of which 
requires more study and discrimination 
than are generally given to it; and failure 
at this point is, beyond doubt, one of the 
most prolific causes of poor teas of weak 
liquor. It is no unusual thing to meet with 
two samples which, having as nearly as 
possible the same appearance in the dry 
state, show such a marked difference in the 
infusion as to make one worth from to 
Qd, per lb. more than the other — a differ- 
ence generally traceable to an error in fer- 
mentation,, though it may also occur in the 
firing— more frequently from insufficient 
than from over firing— or from the tea 
being allowed to lie about and become more 
or less musty before packing. 

While the two extremes of over and 
under fermentation have to be avoided, the 
general tendency is to err on the side of 
excess. This sometimes occurs from ina- 
bility to recognise the true indications of 
sufficient fermentation ; sometimes from a 
want of appreciation of the importance of the 
point, and allowing it to be treated in a 
haphazard routine fashion by the tea 
makers. One cause of over-fermentation 
may be found in the habit, prevailing in 
many tea-houses, of allowing the leaf to 
lie about in heaps too long before firing, 
waiting for space to be available on the 
dholes or trays, there being a tendency, 
more especially in factories where steam is 
employed for the purpose, to push on the 
rolling of the leaf without giving any con- 
sideration to the adequacy of the accom- 
modation for firing it off while at the right 
stage of fermentation. Another fertile 
cause of over-fermentation, producing dull, 
weak, and sour teas, is want of care in 
seeing that the fires are kept brisk and 
bright, and that no more leaf is put on each 
chalnee or tray than can be quickly fired 
off. When a . tliick mass of leaf is put 
over a slow fire, the. ‘etiU^iitation of course 
goes on even more rapidly"' than before, 
stimulated by the gentle boat, and a dull, 
sourish tea is the certain result. Rolled 
leaf is il^a fit state for firing olf just as* the 
original green colour is turning to pink. 
The outturn of the infused leaf should 
a bright salmon brown, ^ •* 


The first firing has thus been inciden- 
tally dealt with; the sorting^ being a 
mechanical process which may be modified 
from time to time to meet the requirements 
of the market, does not call for special re- 
mark in this paper, beyond pointing out 
the great importance of its being done as 
promptly as possible, to be followed by an 
equally vxom\)i final firing, carried to the 
point when the tea gives off the well-known 
malty aroma, and packing in a warm 
state — a most essential condition — so . as 
to preserve the full freshne.ss and aroma of 
the teas. Delay in this, and allowing the 
teas to lie about exposed to the atmos- 
phere is next, if next, to error in fermen- 
tation, — a most common and potential cause 
of deterioration, and one which cannot be 
too watchfully guarded against. Whilst, 
then, the most strenuous efforts should be 
made to have all the operations ( from the 
time the leaf is gathered till it is packed 
as tea ) following each other in their due 
order without needless delay, it may some- 
times happen, from pressure of work and 
an inadequate labour force, that this can- 
not be . accompli si*ied unless at a greater 
sacrifice than would result from a temporary 
delay in sorting and packing. To meet 
such cases, each factory should be provided 
with a few zinc-lined bins for storing the 
made teas, or where these do not exist, 
bins may be easily and cheaply made of 
ekara and naga mats or maclians raised 
from the floor a sufficient distance to 
allow of charcoal fires being kept con- 
stantly burning below them. 

On the Huhjoct of Breaks, it may be re- 
marked that while it is desirable to have 
these of a good size, the s5stem of rebulk- 
ing ill London renders it unnecessary 
that the tea in each break should be of 
uniform character and quality, so long as 
it is of the same class, and so long as 
unsound, or very inferior teas, are not 
mixed, or broaked, with sound and de^ 
cidedlg superior sorts. Tliis admits of 
packing being carried on uninterruptedly 
witli each day’s teas, simply putting the 
chests containing each class by themselves 
till they are numerous enough to form a 
break wliich should not, if possible, consist 
of fewer than fifteen chests. 

As a final, and very important sugges- 
tion, it should bo a rule with every 
manager or assistant in charge of a tea- 
house, to practise frequent, if not daily, 
tastiiur in the cup, carefully comparing the 
liquor and infused leaves with those of 
samy^les known to be good. 

Tills being tho test by which brokers 

aud buyers in England are guided in the 



A8 TO CHARCOAL 


( 225 ) 


* IMANUFACXURB. 


sale and purchase of teas, it is certainly 
no less essential that it should be syste- 
matically and carefully applied by the 
producers iu India, in order to obtain an 
approach to certainty, or anything beyond 
empirical, haphazard results, in the stan- 
dard of quality. 

To many experienced careful managers, 
these suggestions may read as so many 
truisms, with which they are already 
thoroughly familiar ; and we are happy 
to be able to point to several by whom 


they are duly appreciated and acted on* 
On the other hand, there are numerous in- 
stances where there has been such manifest 
failure in one or more of the above primary 
conditions of success, with corresponding 
loss to the owners of tea property, that we 
deem it our duty, in the present rather 
critical position of the Indian tea interest, 
to draw attention to them iu as prominent 
a manner r# possible. 

Geo. Williamson & Co. 


IS CHARCOAL MANUFACTURE ESSENTIAL TO 
THE FLAVOUR OF TEA? 


In dealing tvitli the probable 
revolution which may be effected in 
tea manufiicture, and the greatly 
increased area of cultivation which 
may take place, sliould tea-drying 
by machinery be really found prac- 
ticable, there is, it will be sc^n, an 
important factor to bo considered : 
the effect of charcoal fumes on 
flavour. 

It is generally believed, and we 
think with chemical proof for the 
reasoning, that a great deal of the 
flavor of tea is developed by the 
products of charcoal combustion. 
It is within the range of possibility 
that some means may be discovered 
of meeting this necessity, even with 
the use of a tea-drying machine; 
but that mere heat will supply that 
which at present charcoal undoubt- 
edly does, we do not believe. 
Colonel Money, speaking on this 
subject, says, that in his opinion the 
fumes of charcoal are not necessary 
to make tea ; but he adds, I have 
never made tea with any other agent 
than charcoal, and I have never met 
with more than one planter who 
bad. He said that tea was not 
good.^^ Colonel Money continues : 
— The only effect of charcoal, 
theoretically speaking, is to drive 
all the moisture out of the roll, and 
thus make it tea/’ That is to say 
that, assuming charcoal simply to 


represent heat, any other heat would 
equally answer. But Colonel 
Money^s reasoning amounts to a 
simple ‘‘ belief/’ without , proof or* 
experiment, that heat alone is 
required — a fact very far from 
proved. Mr. Cottam, writing on 
the subject, refers to the fact that 
the leaf iu the process of firing has 
been known to imbibe a tarry 
flavour, from the charcoal used hav- 
ing been manufactured from an 
improper description of wood. Does 
be assume, therefore, that it is 
better to keep all gases from the 
leaf, and trust to the agency only 
of simple heat ? The instances in 
which an impure flavour is conveyed 
by charcoal must be rare indeed ; 
and that the pure flavour of tea is 
developed by the use of charcoal, 
has hitherto been generally accepted. 
The question seems to be, not so 
much a denial of this, but whethelf 
it is possible by any other means to 
supply the gases and chemical action 
which charcoal develops. It is some- 
what surprising that, in a matter of 
so much importance, no more cer- 
tain conclusdons jjave been arrived 
at. The question is surely capable 
»of practical solution. It may be 
thaji heretofore, in the absence of 
any other suggested means for dry- 
ino- tea, the matter has slutnbered ; 
it becomes necessary now to 
29 ^ * 
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decide tbe point; for upon the 
decision rests the feasibility or 
otherwise of any change in the 
present method of tea-dryin^. 

"With reference to the preservative effects 
of the use of charcoal in tea manufacture, my 
idea is that it is not to the charcoal we have 
to look for chemical properties, to the leaf 
•which is being dried. Charcoal fumes are a 
well-knovrn disinfectant and deodorizer, and 
this is elfected hy the absorption or neutrali- 
zation of objectionable matter. Why may not 


the same be tbe use as to tea ? 

If the fumes of charcoal immediately after 
passing through the tea were collected in a 
closed chamber, some trace of additional mat- 
ter would, I think, be found on testing. May 
net the whole thing lie in a nut-shell ? 


“ Ip tea cannot be made without charcoal 
without losing some of its good qualities, how 
is it that much tea is “ fired" on zinc sheets 
in the sun, and never any complaiiits made 
about it (that I have heard of) } 1 think there 
is a very general belief that tea so made is 
better than charcoal “ fired" tea. 


Reports on Tea Samples manufactured by Tea-drying ; 

Machinery. 

We have had samples of tea manufactured by steam-drying macliinery 
fully tasted. The result is highly satisfactory, and seems almost to 
disposer of the vexed question of Charcoal drying y as well as to initiate a 
much-needed economy of manufacture. 


Ktports Oft Tea Samples, manufacUired by Steam- drying Machinery. 


Sort. 

W. C. Hulberfc A Co.’ 
Report. 

Valuation.* 

9 

Cresswell ^ Co.’a 
Report. 

Valuation.* 

Loudon 

. Calcutta 

London. 

Calcutta. 



£ s. d 

. Us. As. I 


£ s, d. 

Bs. As.P' 

1. Pekoe 

1, Grey black, even 



1. Black grey slight- 




wiry leaf ends. 



ly brown mixed 




brisk pungent 



even wiry twist- 




fine, rather 



ed leaf, good 




wanting in 



tips ; not strong 




strength 

0 2 1 

13 0 

malty flavoury 







liquor 

0 2 6 

12 6 

2. Broken Pekoe 

2, Black, even tippy 



2. Blackish little 




leafy broken, 



mixed, little ir- 

1 



I many ends, 



regular, leafy 




strong pungent 



sort, good tips, 




liquor 

0 2 10 

16 0 

well tipped, 







strong and pun- 







gent 

0 2 8 

14 0 

3. Pekoe Sou- 




3. Black and brown') 

1 


chong 

3. Blackish bold 



mixed bold, 




litiln twist- 



very long irre- 




ed leaf, thia 

0 1 ^7 

0 11 3 

gular leaf, 

0 16 



little brisk 

to 

to 

wanting in 

to 

0 11 a 


liquor. 

0 18 

0 11 9 

style and make 

0 17 



.9 



JN'ot strong, 




« ^ 



pungent and 




a 


• 

llavoury liquor J 



4. Souchong .... 

4. Grey bold ir- ^ 

0 16 

0 9 0 

4. Much as before. 




regular open 

to 

to 

little more irre- 




Iw/, 

0 16 

0 10 6 

gular, but simi- 




thin poor 



lar in water ... 

0 16 

0 10 » 


liquor. k 






Rbmabris ... 

The tujiisions of the 

«■ 

1 

If anything worth 




above teas are ra- 



more than valua- 



< 

ther dull. 

• 


tion. 




• Exchaoge, U» UJ?/. Preight, ^3. Full CommisBioa. 
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’ 1 SHOULD like to know whether a sample of 
tea entirely dried by a tea-drying machine 
with wood or any other fuel has been tested 
by analysis with another dried by charcoalt 
both samples having been manipulated of 
Teaf plucked from tea bushes close together, 
and in the same manner manufactured, except 
the drying. If so tested, what was the dif- 
ference ? 

Therb is yet another test Let a charcoal- 
prepared sample, and a non-charcoal prepared 
sample, be laid aside for 1 8 montlia, and let 
it be known which stands keeping best This 
seems to me the most valuable test. 

The old question — is charcoal necessary — is 
still to the fore, and doirionds solution. 

Like many other questions relating to ten, 
it is so surrounded by old prejudices and 
recent variations in practice, that the end in 
view is somewhat hidden ; all we need is 
simply to dry or dessicato the leaf, after rolling, 
80 as to prevent fermentation. 

As a rule, the more we learn of tea manu- 
facture the simpler it becomes. Forty years 
ago the fumes of charcoal were considered 
essential to the proper curing’* of the leaf. 
Later on, teas dried by‘*heat radiated from 
iron flues were well reported upon , and recent 
patents have been taken for this method. It 
is now found that tens dried wholly in the sun, 
and even packed in the sun, are at leait as good 
as the best teas made in any other way, 

I know a garden that manufactured over 
500 maiinds last year, and with an average 

all round” of over lie. 1, yet the greater 
part of the crop was dried and packed by the 
sun’s heat ahme, and a fire was not lit once 
for three weeks during the height of manufac- 
ture. 

When questions of ‘'timber for charcoal” 
and “ drying maJhinery”aro becoming urgent, 
this is well worth knowing. 

The day will soon come when the sim*s 
heat will be far more systematically utilised, 
say by a wide southern verandah, roofed with 
“slag” glass and in which drying will at all 
times go on, if the sun is out, by the sun’s 
heat, and if cloudy, then by artificial heat. 

Tea can be dessicated by — 

1 sU — Heat from charcoal fires — radiat- 
ed, 

2nd . — Heat radiated from flues or pipes. 

Zrd — I)ry air, hot or cold, passed 
through the tea. 

4 M, — By the sun’s heat direct. 

Of these the most used hitherto has been 
No. 1, t.e., heat mainly radiated from charcoal 
fires. No, 2 is the subject of patents and 
partly in use. But No. 3 will be the method 
— no doubt generally — of the future. No. 4 j 
being applicable at once, and also available 
in the future in conjunction with No. 3. Sun’d 
heat is 150"^ to l&O** and over. I may men- 
tion that there is some difference between air 
bMted by flues, and tor heated bypaseing 


direct through live charcoal, lu the former 
the air passes on intact, and simply is plus so 
much heat. In the latter case it is also minus 
80 much oxygen. 

Fermentation means “oxidation;** and 
her.ee the air, heated by passing through 
lighted charcoal, tends to arrest fermentation 
more rapidly than it would if only heated in 
flues. 

The “ fumes of charcoal” are ho more a 
necessity than “ panning.” It also at one time 
was considered quite indispensable — and lins 
gone cut of vogue with no loss. The ** fumes 
of charcoal** will soon follow it; and, reliev- 
ing us to that omount, enable us, so to speak, 
to breathe freely. 

8. E. Peal. 

From what has appeared in the Indian Tea 
Gazette^ the process of drying leaf in Assam 
is confined to the use of charcoal ; and the 
question has arisen, whether the pure flavor 
of the tea can be developed by any other 
means than by the chemical action of charcoal 
gases ^ 

The use of charcoal has been abandoned on 
the best-managed tea estates on the Neilgherry 
Hills, as being both expensive and laborious ; 
besides, the pure flavour of the tea must rcnniiii 
in its integrity free from deterioration when kept 
from the direct fumes of the charcoal, winch 
too frequently is not sufficiently charred or 
converted into charcoal ; and thus the flavor 
of the resinous substances, contained in the 
cellular tissue of the different woods, is pre- 
vented from being imparled to the tea during 
firing; moreover, the heat can be better regu- 
lated by this system than that of the rudo 
charcoal fires, so that the tea is not so liable 
to ho burnt or smoked during tho process of 
drying. 

When the loaf has been sufficiently ferment- 
ed, it is placed in a series of drawers— -the low- 
est drawer being about two feet from the iron 
plate, which is again two feet from the furnace 
outside the tea-house from which it receives 
its heat. By this means the tea is cut off from 
direct contact with the fumes of the charcoal 
or wood. 

This method, although still imperfect, must 
necessarily be cleaner than the charcoal sys- 
jem, as the ash or dust arising from tho char- 
coal cannot, in any way, reach the tea whilst 
firing. 

Tho writer of this has tried both systems, 
and since he has introduced the furnace plan 
into his garden he has heard no complaints 
against the quality of his tea ; and he be- 
lieves the brokers and others in London or 
elsewhere ate not nb^"J:o detect the difference, 
and he has twTce scut tea to Calcutta lor valua- , 
tion, and the last batch made by the new 
system was priced per pound over tho 
former— both being Pekoe. ^ 

There are doubtless many imperfections m 
this Neilgherry method susceptible^ of improve- 
DWjut i for iiiijUuce the iron plates, from coa- 
0 
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stant expansion and contraction, are liable to 
crack, and also to injure the chunam in which 
they are set. This, however, the writer thinks, 
can be remedied in a great measure by the in- 
troduction of other niaterinl less liable to the 
influence of heat. Should any* further parti- 
culars be required, the writer will be glad to 
give the same» 

Coonoor^ KEiLanEnnY Planteb. 


Sevebal letters have appealed in the 
Englishman rejecting the proper method 
of dryingj tea — Dry hot Air vs. Charcoal— 
and attributing the non-keeping qualities 
of tea to the fact that it had not been dried 
by charcoal. Many will recollect tluft in 
the infancy of tea some planters, although 
panning and using charcoal, did not dry 
their teas sufficiently, so that it arrived in 
JSngland out of condition,— some of it 
even sour ; but now it appears {Query — is 
it 80 ? ) that the teas deteriorate some- 
times after they arrive in England. Is 
this .merely a cry trick of the trade to 
lower the value of tea, or is it a real fact ? 
There is no mistake that the hot air from 
charcoal fire is a very pure air, and no one 
would wish to set it aside if it could in 
future times be relied on,— a constant un- 
failing supply ; but we cannot shut our 
eyes to the fact that the forests are fast 
falling under the axe, not only for char- 
coal but for boxes, and all kinds of timber 
required for factories and firewood for tho 
coolies, so that all provident planters will 
look ahead, and search for some other 
means for drying tea either by steam and 
a very little charcoal, or by the numerous 
inventions for the drying of t^a by hot 
air. Of course, as suggested by Mr, 
Schrottky, it would be advisable to make 
experiments by competent planters, and 
the samples should be sent home and 
tested by faithful men in the trade, and 
also by Scientific men. In my opinion if 
tea properly fermented, and at the right 
iimBy dry Lot air will preserve it as well 
as charcoal ; but if there is any putridity 
l)y improper fermenting or at the wrong* 
time, then the best means of drying and 
preserving it is undoubtedly charcoal. 
When once putrid fermentation has set 
in, then there is no knowing where it 
will stop. All tho Bankers and Agents 
for gardens are red ucing tlie expenditure 
to the lowest minimiTfir^oint irrespective 
of good manufacture, and they ask for 
quality, and do not know how it is to be 
obtained. Orders are sent up from Calcutta 
that the teas are not to cost more than a 
certain number of annas per lb, ; and the . 
only matter that the planter cun posaibl^ET 


reduce is the number of his coolies : and 
he tries to work the oracle merely to save 
the pay of extra coolies : the leaf is only 
brought in once a day instead of twice 
in cool localities, and three to four times 
in warm localities. The leaf is in fact 
fermented in the basket, and no other 
care can bring it round. Again, when 
the leaf is brought in on account of too 
few coolies, as much leaf as possible is 
carried into the withering loft, and there 
it is left to over-wither or rot, so as to 
avoid the expense of carrying from tho 
leaf shed.. Others go in for natural 
withering, and let it remain to bo withered 
by itself, and never carry it to the wither- 
ing loft : here more than ever is the 
chance of putridity ensuing. The old 
rule of withering in the sun is quite 
given over. In former times withering 
in the sun was always attempted, and 
usually took only a couple of hours ; the 
temperature of the sun varies from 90° to 
120°. Tho action of the sun is purify* 
ing ; but we cannot always get the sun, 
so we are forced to make withering lofts 
and so attempt to pttain the action of the 
sim, and take 10 to 24 hours to wither 
the leaf: is this right? After the tea is 
rolled is the proper time to ferment, ~ 
not before ; and this must be studied so 
as to obtain a sweet fermentation. Let 
these matters be studied, and then make 
experiments with charcoal and other hot 
air, aud the question will be set at rest. 

But although this cry has come from 
England, yet it is very vague. To solve 
tho question properly wo should know 
under what condition did the tea deterio- 
rate. Was it because it w,75 bulked and 
then sent away in open chests, and so ; 
kept for a twelve month ? Why, even tho 
Chinese do not do this. Or is it found 
to deteriorate after it is mixed with tho 
dirty-faced China teas? These are impor- 
tant questions that should be answered 
by people who make the complaint. That 
the question should be set at rest, I 
quite agree with Mr. Schrottky ; hut 
Mr. Schrottky from not (perhaps I may 
be incorrect) having been on a tea plajpta-' 
tion, is not aware that most of vtho 
Indian tea made for mixing is not fer* ' 
mented,— only coloured and placed over 
the drying fires almost immediately it is 
rolled ; in fact it is half green, or ana- 
losrous to green tea or to the China 
Oolong tea \ whereas China tea is fully 
fermented to the border of putridity (and 
therefore requires charcoal) : in fact much 
of it is mitrid, for both green and black 
tea of China make« after infasioo^ by 
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onere pressure of the finger and thumb 
become pulp, and all the dirty facing 
eicndes on to the fingers ; it is this dirty 
facing (lamp black, &c.) that soils Indian 
tea when mixed with it. Get the 
Chinese to supply pure tea, and all 
these objections to Indian tea will soon 
pass away. The new fashion of quick dry- 
ing by hot air may have eomething to do 
with the (question, for if dried too quickly 
the leaf is only skinned over, while the 
interior is moist ; therefore the pncca- 
battying advocated by “ Newotha Hill*' 
should be thoroughly carried out. Sour- 
ness precedes putridity, but there is a 
stage before sourness which I call the 
alcoholic stage, and it is a stage of no 
flavour, for vinegar only comes from 
alcohol. Most likely the tea is in this 
stage of which complaints are made, 
and we require scientific men to tell us 
in what stage it really is. 

The number of minutes proper for the 
requisite drying of tea is very important ; 
all the experiments that I liave made have 
made me averse to too quick as well as 
to slow drying : and tliif must be studied 
]by the planter. Also the number of'minutes 
after tlie leaf has left the rolling machine 
and putting it on the fires, so as to ensure 
the proper sweet fermentation if tea for 
drinking without mixing is required ; fine 
leaf less time, coarse longer time. If Mr* 
Schrottky can prove to us that, by 
chemistry, he can give to hot dry air the 
preserving properties of the hot air from 
charcoal fires, it is a great thing, and if 
necessary we ought to avail ourselves of 
this knowledge. 

Ykaes ago when I first mooted the idea 
that tea could be fired without charcoal 
it was scouted. It was said : “ The fumes 
of charcoal had some chemical and necessary 
effect." The Chinese would not have 
used it from time immemorial had a 
substitute, and a cheaper one, been 
practicable. Such' were the objections. 
It is now no longer a question. A great 
art, perhaps the greater part, of the 
ndion produce is to-day worked with 
otheir^fuel, and it is only a question of time 
when all of it will be. It is generally 
admitted that tea prepared in dryers is 


more valuable than that fired over 
charcoal, and begging the question that the 
fumes of charcoal are not necessary (the 
old idea is very nearly exploded), it is 
reasonable that It should be so ; for, if there 
is one thing certain in tea manufacture, 
it is that speed is necessary. Charcoal 
drying took on an average 45 minutes. 
Tea is fired in the best dryers in 8 minutes. 
The follo\jing are the results of a long 
series of experiments. The valuations were 
made by more than one Calcutta broker 
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These were made from the same leaf at» 
the same time, with every care. 


E* Monet* 


General Notes on Tea and Tea Manufacture. 

Jungle. washed away while it is growing^ and when 

Jungle VBvy much abused, but it has ‘turned topsyturvy it still does the same 
iU uses in keeping the soil frem being things GrasS| at the edge of tq^aces, 
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very useful. It should uot be allowed to 
0row too lar^e or too high, but should be 
kept down with tlie knife or sickle. One 
of its greatest uses is in the cold weather, 
-^keeping the ground damp, and protect- 
ing the exposed side of the terrace from 
the drying effects of the westerly winds. 
Two small gardens, in which this year the 
grass was left on the edge of the terrace, 
and not deteriorated by any ^se of the 
knife, flushed earlier than any well-culti- 
vated, well-pruned garden in the hills ; 
60 that, in my belief, grass at the edge of 
a terrace is useful ; but it should not be 
allowed to get the mastery. If it is left 
for a whole season without trimming and 
reducing, no wonder it is a nuisance ; but 
as the gardens ought to be hoed six times 
in the year, so each time the edge of the 
terrace ought to be trimmed, and the 
grass cut down to within an inch of the 
ground as part of the labour. 


Weekly or Bi-Montuly Plucking for Tea. 

I HAVE seen two letters touching upon the 
advisability of fine or coarse plucking in the 
case of the tea plant, or, in other words, of 
plucking at shorter or longer intervals. 

The manner in which the plucking is con- 
ducted must affect the entire economy of the 
plant *, upon the system adopted must depend 
the very health and existence of the bush. I 
am sorry ther‘^fore that the experienced writers 
of the letters above alluded to did not analyse 
and explain for the benefit of their readers any 
system of plucking indicated or advised 

It is not easy to see why it should matter 
much whether the leaf be taken a little finer 
or coarser, or at few days interval more or 
less, provided the system adopted be calculated 
to thoroughly tap the plant, allowing and pro- 
jnoting-at the same time the best available 
growth ; so far as quantity is concerned such 
should be about the same. Extremes of pluck- 
ing hav^ been advocated at from intervals of • 
f live days to one month. What we, therefore, 
want to ascertain is that golden medium when 
We shall obtain the largest crop of the most 
marketable leaf, and at the same time do full 
Justice to the plant. « 

In taking any crop, whether such be leaf, 
fruit, or a direct supply of the “ return sap,” 
as in the case of the rubber and toddy trees, 
the most we can look for without dealing 
injury is always the same, viz., a crop taken 
from the greatest, supply of surplus sap the 
plant is capable of produ cing, while at the 
satQe time itself retainfB^ sudtdent for its 
necessary development. 

In plucking finer leaf, the flushes must he 
taken in quicker succession than in plucking 
coarser, or the plants would run out withbut 
ever being duly tapped ; but it need not follow 
from this that one system of plucking more ' 
rapid than the other need on this aceouu^ giio 


a diminished yield or less good development 
in the case of the plant. 

If the flushes be so broken down by coarse 
plucking as to be injured and checked in their 
growth, then a generally undeveloped state 
and hard tendency must ensue. For a tjme 
after the injury is done, the plant only sticks 
and hardens, thus losing time when it should 
bo going on. On the other hand, if plucking 
ho so extremely fine that to get a crop the 
flushes must bo taken in such rapid succession 
and at so young a stage that it is not possible 
to establish normal growth, then of a necessity 
the bush must bo driven into couutlesa spray, 
which must quickly shut up and leave the 
plant cramped and powerless without having 
yielded a h gitimato crop ; in either of the 
above cases the prospects for the ensuing sea* 
son can be but poor. 

Upon the more developed leaves the trees 
chiefly depend for their vital action ; the very 
young leaf, while in a state of rapid develop- 
ment, is rather feeding upon the parent, than 
itself acting as a vital organ. If a plant, or 
any part of n plant, is running itself unduly 
out, if the young growth is in fact acting like 
a “ thief in the candle,” then, by pinching oif 
the tops, tho evil is arrested, and stronger 
development is obtained ; but if, in the case 
cspeeiallyi of a delicate plant, this pinching is 
too heavily ione, weakness instead of strength 
will follow, and it had better have been left 
alone. Beyond doubt, breaking down too 
deeply into a shoot causes an injury, while 
light pinching does no harm so long as an im- 
mediate supply of new leaf is not required. 
This would, I think, indicate that the younger 
the leaf the tea crop can practically be com- 
posed of, the better, both for quantity and 
quality, due regard being always had as to 
thoroughly tapping tho plants, while at the 
same time jealously watching that they are 
allowed their due growth.-— £n^lis/ma?i. 


Charcoal and other Withering. 

Wit/ierm^.-^Too long withering by 
charcoal is bad, as it makes red leaf, par* 
ticularly if there is a draught in the room ; 
but in Darjeeling we have so much rain 
that we could not wither 5 per cent, in the 
Buu. Withering in the sun, on galvanised 
corrugated iron, is, I believe, the best, but 
not in a strong wind. Wind or draught 
in the withering-room dries the leaf too 
much, makes it leathery, — hence red leaf; 
still air is required. Withering on corru- 
gated galvanised iron makes the darkest 
liquor. The temperature ought to be stu- 
died. The riglit heat for withering is 
about 100 degrees ; but in a room covered 
with corrugated iron^ on a wet day, the 
drying room should be 120 degrees, so as 
to maintain in the upper withering loft 
105 degrees. Charcoal fumes are not goed 
for witheiiug i but^ iu the present arranger ^ 
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ment of the tea houses in Darjeeling it 
cannot be helped. Keeping the leaf in a 
inoderatel)' cool room for two days, thinly 
spread out, the leaf will wither by itself. 
The shorter time the withering, the 
stronger the tea. In this month, when 
the leaf is thinner than in the earlier part 
of the year, and the garden is cultivated 
so that there is some sap in the leaf, two 
hours is quite enough for fresh leaf, and 
one hour for stale leaf ; but altliough you 
may wither properly, all the pungency 
may be lost if you have too strong fires. 
If you are too long drying, the colour of 
the leaf is dark, and the liquor dull. 


On Fermentation. 

Fermentation can be carried to putri- 
dity. I do not like the expression ; for to 
many it gives a wrong idea. The colour- 
ing, (ill other words oxidation), of the 
leaf is simply made, firstly, by bruising, 
in the act of rolling — not crushing; 
secondly, the colour is ^^rought on quickly 
by exposure to the atmosphere, thinly 
spreading out lib. to I j feet Square. In 
30 minutes, in a temperature of 100® F., 
it will colour rapidly : throw it in fires 
about 11b. to the square foot; dry in 1^ 
hours. To do this you must take care that 
there is neither too much nor too little 
charcoal. All must bo done by extreme 
method. If we take all the care possible, 
rarely two feeds of the machine have the 
exact same flavour, owing to some trifling 
cause : the fires may not be quite the same 
heat — the ehoo^a cooling by the time of 
the bud firing ; withering-loft getting a 
trifle too hot, in spite of opening the 
windows ; the temperature of the air rising 
or falling; the leaf being not in the same 
condition for plucking — perhaps a day too 
old or a day too young. In some days 
the leaf will heat iu the machine ; iti other 
times it comes from it perfectly cold. In 
some factories, at low elevations, to make 
pungent tea it is necessary to throw the 
leaf on the ,fires directly it loaves the 
machine. 

If we could dry by cold air, there is no 
doubt that we would make very pungent 
teas ; but they may not be pleasant drink- 
ing tea. The heat from the sun ; air pass- 
ing through pipes heated by steam ; 
pipes heated by fire — all have difiereiit 
qualities and gi^o dilfereut qualities^ 
to the heat. I prefer air passing* 
through pipes made red hot by fire, as the 
air is more oxidised, and more approaches 
the hot air from the charcoal. (See Mr» 


Dickinson's Patent.) In drying by char- 
coal we have one great difficulty : that is, 
keeping the drying house clean. From 
using the ashes to cove r the live charcoal, 
the ashes are burnt over and over again, 
and become so fine that it is impossible fo 
sweep them up. It is absolutely necessary 
to sweep the drying-room at least once a 
week — sometimes oftener, and therefore any 
system which tends to cleanliness especially, 
and the possibility of maintaining an evea 
temperature, is sure to succeed. Where 
steam is used, I believe it should be dry 
superheated steam. 

Wo require the chemist as well as the 
entomologist. Let us analyse the different 
stages of teas; let us work backwards. 
Tea will become putrid. Before this stage 
comes the vinegar or sour stage ; vinegar 
comes from alcohol; alcohol from grape 
sugar ; grape sugar from gum or starch. 
Ohiuameii like the te«a in the saccharine 
stage, as they drink it without etigar or 
milk. We prefer it in the gum or starch 
stage, which we make pleasant with milk 
and sugar. Alcohol is the stage of no 
flavour. The vinegar stage all well under- 
stand ; but on account of ditlerent qualities 
in the air-heat, (damp heat or dry heat) 
all these stages are lengthened or accclei^- 
ated ; and it requires incessant care on thq 
part of the manager to hit the light 
method for each day. 

The fumes of charcoal put a very plea- 
sant grey (to look at) plum-bloom on the 
tea leaves. This is all taken out iu 
sieving. We want a process to sieve the 
leaf after it is rolled, and before it is put 
on the fires, so a.s not to sieve afterwards, 
or to pluck the leaves separate, or to sieve 
it before going into the rolling machiufiu 
Our teas would then look twice as well. 

I HAVE the pleasure of forwarding two 
extracts from S. liall’s book called Tea in 
China, What was true then, appears 
•equally true now, and worthy of atten- 
tion : — 

“ Unless attention and skill be exercised iq 
every part of the cultivation and manipulation, 
tho teas will be found dilfereut in weight and 
inferior in quality. Thus, a plantation ill 
pruned, which would otherwise yield 
lOO.OOOlbs. of tea, re^l'tning lib to ten bushes, 
would produce only 8.5,000lbs, and if badly* 
manipulated, only 70,000ibs., and ibis 
' quautity would also be reduced in value 20 
per, cent, together making a losp of id, the 
lb. In fact, the plantation would not pay. Thq 
, planter might ascribe the failure to many 
clymerical fancies, but in truth it could only 
be at(!ributed to unskilfulaesa and indalf oce.'* ' 
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(Page 87) “After the first year the plants 
are topped, hoed and manured. The manure 
is used both in a liquid and dry state. It 
consists of a mixture of mustard seed and 
dried Sardines (a kind of herring) oil-cakea 
of the ^rassica oncntalisy and other ooleworts, 


together with human dung and urine. These 
manures are found by experience to be suit* 
able to the heavy soils congenial to the tea 
plants, and to exercise a decided influence in 
the improvement of the ahrub." — {Nippon, 
Part 6.) 


Deterioration of Tea. 


NBrTTWB. 

t WOULU prefer making the drinking teas 
of past times, but as brokers call for strong 
cabbage water for mixing purposes, I am 
obliged to make a raw unfermeuted article. 

The Oldest Planter in India. 

My belief is that tea has reached that 
idage with regard to its market, that those 
that wou*t conform to tlie requirements of 
the dealer in the matter of bulking and pack- 
ing in even tares will go to the wall, iu so far 
that they wUi fall into the hands of middle 
men Who will buy up small breaks and bulk 
with all the producer’s profit going to 
them for their pains. 


A KtTMAON Planter. 

The soil, I believe, from the constant 
cropping it has been subjected to without 
adequately returning to it the constituent 
parts abstracted, has become so impover- 
ished that it cannot now as a general rule 
produce vigorous healthy leaf withoutwbich 
good tea cannot be manufactured. The 
various blights with which the tea bushes 
are chronically affected now seem to me to 
point unmistakably to a deteriorated soil 
in which the tea bushes grow, and, unle.^s 
prompt and stringent measures are taken 
to improve the soil by manure and good 
and adequate cultivation, the Indian tea 
bush will become a permanently diseased 
product of nature. It seems to me that 
if every tea estate in Bengal would allow 
the fields where the tea bushes are afflict- 
ed with Red-Spider, Mosquito and other 
blights to lie fallow for several years, the^ 
recuperative forces of nature by which 
the soil attracts from the atiiiosphero, 
ammonia, carbonic and nitric acid, would 
remedy what has been brought about by 
means of neglect and eager hastening to 
be rich at the' expense of the unfortunate 
tea bush. , ^ 

' 1 believe that almost tlm universal 
neglect of panning the tea, and the use of ^ 
charcoal in the first and final drying, have 
deteriorated still more the tea made from 
deteriorated leaf, and rendered it liable to 
go bad if* kept any length of time. It * 
eeema to me, and has seemed so all ajon^i 


that the precepts and practice of the Chinese 
have been too lightly valaed by the Britisn 
tea planter as a rule. 


CHiTTAaoNO Planter. 

I CANNOT agree with you in attributing 
the fault to the short time now allowed for 
pucka battying, because teas made iu this 
district, and which have never been so 
treated, fetched high prices and pleased 
the brokers in past years, while those 
w'ho have adopted pucka battying recently, 
with the hope of improving their teas, have 
not obtained better valuations. Naturally 
however teas must bo better for being 
dessicated more than once, especially 
before packing, "^berever the fault origi- 
nates, developes itself pretty freely 
during the^ime the tea is in bins prepara- 
tory to packing, and it is found advan- 
tageous to pack the day succeeding manu- 
facture. 


A Dabjeelinq Plantbe. 

I AM not aware that tliere really is any 
deterioration in the quality of Indian teas, 
at least as far as Darjeeling is concernetl. 
For the last five seasons (including this), 
I am certain that Darjeeling district taken 
all round has turned out n, finer quality 
than it did during the live previous 
seasons — 1871 to 1876. Prior to 1871, 
I believe the flavor of Darjeeling tea 
was fine, owing to the gardens being 
young, very small outturn per aero being 
the rule, and pungency not being required 
by the brokers, Ac. This demand for 
pungency has beeu against the quality 
of Darjeeling teas in my opinion, as they 
ought to rely on flavor. As regard.^ the 
keeping quality of teas as well as flavor, 
I co*iaider this has been injuriously 
affected by the giving up of “panning,*' 
but this only amounts to an opinion of 
course, and must be taken for whut it is 
worth. 


A Cachab Planter. 

^ I SHOULD be inclined to attribute the 
cause of the falling-off in consumption to 
the British public, owing to depressed times, 
demanding a lower priced tea than formerly 
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rather tlian to “non -keeping^’ properties 
said to have been discovered in Indian 
teas, for this serious fault must surely be 
confined to the tea of a few gardens only, 
whose rriark would soon be avoided. In 
what respect is Indian tea said not to. 
Ifeep? Does it become soft and 
mildewy? Because this mi^ht be due part- 
ly to the very thin, lead that is now used 
compared with old times, though I ani 
inclined to agree with you as to the cause 
of“ non-keeping'* of Indian, teas, and I 
c.ertainly do not think it is a fault that can 
be found with my teas, for they are always 
‘‘ pucka-battyed over slow fires for at 
least 12 hours before being packed, and 
tins is I think the only custom of the old 
da 3’8 that is retained in my tea-house, but 
ojie that I always approvedf of and there- 
fore never changed. 

Another Assam Planter. 

The deterioration of Indian teas is a 
subject that I have taken great interest 
in since I was at home in 1877. In those 
days the evil was confinec^ to one or two 
marks, and the cause was supposed to he 
from something peculiar in the ’style of 
ipanufacturo of those marks, and not as 
has been discovered, from those marks 
having been brought more prominently 
before the leading merchants, or from so 
few teas then being kept back for sale. 

My own impression at the time was that 
otir teas “went oft”* from not panning, 
and I had a steam heated pan made simi- 
lar to those used by “ Sugar Ihiilers,’* to 
take the place of the old fashioned ones. 
We gave up pani^i ng teas in 1871, because 
it was stated “ unpanned*' teas were just 
as strong, and there was no chance of 
burning ’ them ; the supply wasn^t equal 
to the demand, and our teas went into 
immediate consumption ; they were not 
wanted to keep, they were only used for 
mixing, and the mellow flavor produced by 
panning was not required. An old China 
tea-maker told me, if you are going a 
week's journey pan lightly ; if a year, pan 
as hot AS you can; of course there is 
panning and panning ; if you pan with a 
great heat you have to be very smart or 
you burn your tea, while if you use a cold 
pan, your tea would want briskness. I am 
not prepared to say a steam-heated pan is 
an entire success, but the great advantage 
is you can^t burn your tea, and you can 
kdep up ah even boat. I have never dis- 
covered oh whht authority “panned** teas 
w^fere discarded. The leading people at 
home never’ had the matter" properly 
placed before them. A shipinent oi ou- 


panned tea was sent home and approved^ 
but no investigations were made to gua- 
rantee such a radical change. Planters 
were only too glad to get rid of a tedious 
and risky process ; and with that took to 
“ pucca baftying** their teas a quarter of 
the time tliey formerl 3 ’ did. I remember 
when teas were “ pucka battved** for 20 
hours, now 4 hours is often sufficient, and 
in some gar<lens the teas are simply warm- 
ed and packed. These two things, non- 
panning and light battying, were brought 
ill force about 1S71 I think. Still planters 
used to pan if they found their packing 
getting in arrears, and you generally find 
old planters pan their own drinking teas, 
because it makes better drinking tea and 
keeps longer. These two points are well 
worth enquiring into, and after that 
you may travel homo and see how our teas 
are treated compared with Cliina. When 
tea arrives at home, I believe it is placed 
in bond, sampled and weighed; prith 
Indian teas sampling and weighing means 
“ bulking.** I speak advisedly, and am 
open to correction. China teas are bulked 
in Chinn, and do not stand the same test, 
as Indian teas do. If our teas are bulked 
in a London winter fog, and then pa(dce<l 
cold, and kept some months for sale, it’s 
no wouder that they deteriorate in quality. 

Another Planter in Assam. 

My belief is the same as that of the 
writer of the letter in the “ Englishman’* 
that teas are not sufficiently dried now. 
When I was in Cachar, final firing occu- 
pied from 8 to 10 or 12 hours ; of course 
the teas were kept all this time over slow 
fires, and were thus thoroughly dried 
before being packed ; now scarcely a third 
of the time is taken up in the final firing. 
I do not think with Mr, Schrottky 
that drying by machinery has caused this 
deterioration in the keeping properties 
of Indian teas. A very small portion 
of Indian teas are so dried. Those that 
are thus dried, if dried rapidly, might have 
the elFect of drying the tea externally 
only, leaving some moisture in it inside. 
Kor do I concur with a later corre- 
spondent of the “ Englishman** who scouts 
the idea of Indian teas not being 
sufficiently dried now, but attributes the 
non-keeping fl^uality t;^ teas not being 
panned now as formerly. I believe rolling 
Tjnachines have a good deal to answer for 
in making bad tea and low prices, t 
• knovf it quite bewildered me. Th^re wn«f 
no use trying to get the leaf tojputon a 
g*ood color. Do what you may the rcsnlt 
W&8* i;he same. Koli much qjjittlei 
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ferment little or lon<;, it ZDA^e no 
difference. Now I think you will find 
my teas very superior to any seat from 
here during the past three years. 


AifOTHRB Assam Flanteb. 

A nwAL has been said about the old use 
of the pan, I worked witli a pan for some 
six years in Assam tea, averaging from 2#. 
to 2s, 3d, gross. I stopped the pan, and 
my teas for some eight or nine years 
went on bringing the same prices. No 
difference was ever noticed either in 
reports or prices after leaving the 
pau. 


Messes. Balmeb, Laweis & Co, 

Complaints of the injurious effects of 
the iron are not new, for several planters 
have drawn our attention to it, but we 
have not bad the opportunity of observing 
so marked a difference in the quality of tea 
xnadeTunder the two different conditions. 

We are inclined to think our Kumaon 
correspondent lays too much stress on the 
effect of the want of manure in causing 
a deterioration in the tea bush ; doubtless 
on old gardens this may safely be assigned 
as the cause to a certain extent of in- 
ferior tea being made, but the same will 
scarcely apply to young gardens, and 
especially where the soil is so rich as in 
Assam. That manure increases the yield 
enormously there is no doubt ; from care- 
fully watched experiments with a patent 
manure the increase was found to be 4j 
maunds per acre over the unmanured 
portion ; the question however remained, 
would it pay? This we somewhat doubt, 
«uch manures being very expensive, but 
are not at present in a position to say. 
That the want of manure may have some- 
thing to do with the prevalence of the 
different kinds of blight is possible, for 
though as a rule now that blight has got 
a footing it is found to attack manured 
and unnianured portions alike, we believ^ 
the manured is generally found to throw 
it off soonest. 

Having had pretty convincing proof of 
the improvement effected by wood-lined 
rolling boxes, we should most strongly 
recommend our friends to eitl»er cover their 
rolling til hies or with wood, or to 

tirder new ones ; we are quite'ceitain that 
a great improvement will be found ; new 
rolling boxes and tables lined with wood ‘ 
for Jactson's machines only cost about 
£30, and we presume Kiumond’s would be 
about the* same. There should be little* 
difficulty in making them on the garden ; 


the remedy is a simple one and *ve]l worth 
trying. We are glad to say that Jackson's 
new rotary machine, which is lined with 
teak, gives a beautifully light fermenta- 
tion. We notice that the complaints of 
the effect produced by the iron in the 
Bolling Machine are more numerous in 
bad weatlier. 

Kegarding the firing of the tea, most of 
our correspondents agree wilh the view 
put forward that the ** non-keeping" of 
Indian tea lies in a great measure in the 
fact that too short a time is given to “ pucka- 
batty ing according to one as much as 
20 hours were given to this process in for- 
mer years, while 12 hours seem to have 
been the usual time ; now-a-days it is often 
done in 2J to 3 hours, and in one of our 
gardens we learn tliat hist year 1 hour was 
ail that was allowed, while in Chittagong 
apparently there is no “ pucka-battying" 
at some gardens. It does not require 
much argument to sliow that this differ- 
ence must have produced a cliange for the 
worse in the quality of tea, and wo re- 
commend therefore that not less tlian 10 
to 12 hours be given to “ pucka-battyiiig" 
over sldw fires. 

There are many other points of course 
that it would he well to study carefully ; 
80 delicate is the manufacture of tea that 
where a system or certain “ dodge" is 
found successful on one garden, it is a com- 
plete failure on another, so that it is im- 
possible to dogmatize on any one system. 

The opinions as to value of “panning" 
are rather contradictory, and we are 
scarcely at present prepared to advocate it, 
but should be glad to have more opinions.*— 
Indian Tea and its Manufacture, 


Detbeioeation of Indian Tea- 
At the annual meetings of Indian tea 
companies, as well as in tl»e brokers’ overland 
prices current, constant, laments have been 
made that the producers of Indian tea — those 
in care of the plantations — have continuously 
sacrificed quality to quantity ; the deterior- 
ation, in point of fact, has been of a most 
marked and serious character. Tnke a quot- 
ation from one of the most unquestionahlo 
authorities on Indian tea, Messrs Lloyd and 
Cheshire, who said, in their “ Indian Tea 
Market Review” for the year 1877 ; — It 
is a notorious fact that tlie proportion of good 
and useful tea is much less than formerly.” 

The same authorities (under date January, 
1881) say in their “ Indian Tea Market 
Review for 1880” : — “ Assam growths, with 
the exception of a few early in the season, 
have shown great falling-off in quality, and 
are decidedly below the aver age 
Grocer, 
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TEA CULTIVATION &c., IN ASSAM AND CACHAR. 


A FT RR several years in Assam, the 
f ates cliant^ed my quarters to Cachar. 

Owing to interrupted communication 
in the railway steamers plying between 
Goalundo and Naraingiinj, I was 
obliged to go by one of the I. G. S. N. 
Co.’s steamers from Calcutta to 
biichar. We had a very fair passage 
—thirteen days— -and I must say that 
the trip is far preferable to the 
Assam one from Goalundo. On the 
latter, everlasting sand-banks and 
grass-jungle meet the eve— a descrip- 
tion of scenery certainly oriental in a 
way ; whilst on this trip the mghfc is 
pleased with more variety, atid the 
loneliness is lessened considerably, 
^.8 compared with the passage to 
Assam, by the river stations gene- 
rally being much larger, and 
bearing less similarity to “Eden” in 
“ Martin Chuzzlewit.** One advantage 
of living in Cachar appears to me to 
be tiie possibility of reaching Calcutta 
sooner than from the upper stations 
in Assam. Either by steamer or 
country boat, in a few days one can 
reach Naraingunj, and by taking the 
railway steamer to Goalundo, fetch 
Calcutta ere many days have passed. 
The feeling of being nearly out of the 
world is not so great when we know 
that civilization can soon be reached. 

I was most struck on arriving 
here, and in going about, to notice 
the number of married people. I 
suppose a community oP'married men 
is very similar to a sheepfold ; if one 
inhabitant gets out and strays away 
from the usual quarters, others are 
certain to follow. Married folks in 
Assam are like ice-machines in 
planters’ bungalows, “few and far 
between.” The next thing which 
attracted my attention was the roads. 
Upon the whole, what I have seen 
.thus far of Cadhar, cau.sea me to 
prefer it to Assam ; therefore, it must 
not be thought that I wish to run down* 
the di^rict of my temporary adop- 
tion,— far from it; but the Assam 
roads aVe undoubtedly superior td 
the Caehar ones, so far as I have oe^n j 


and I am told that the road I know 
best is better than many others. 
Cachfir bungalows, too, are not quite 
so far advanced as they are in Assam ; 
but remembering tiiat tea in the 
former place was fairly started in 
1839, and tliat it was not discovered 
here until 1855, the di-^trict is not 
so far behind Assam after all. 

It has required but a very short 
time for me to see that Cachar plan- 
ters go in for much higher cultivation 
than those in Assam. Shortly after 
my arrival, in mentioning that, con- 
sidering the time of year, a certain 
garden was very clean, I was sur- 
prised to learn that for Caghar it was 
very dirty. It wa« as well that T 
learnt this in the youth of my Cachar 
residence, because otherwise, the 
state of my garden (probably given 
in my monthly feports as being fairly 
clean) w6uld have led to controversy 
as to what cleanliness resilly w(\8. 

Travelling in Cachar, from one 
garden to another, is far perferable to 
doing so in Assam (with the excep- 
tion of a few places). The “ howling 
jungle” has been subdued here to a 
very great extent ; and the ride from 
tlio station leaves but a very few 
stretclies of jungle; the principal 
scenery being tea. Q^irdens almost 
join each other, and the ride is a very 
pleasant one. Tl»e number of bunga- 
lows, too, one passes in the vicinity of, 
prevents the possibility of the travel- 
ler Bulforing from hunger and tinrst 
(especially, I should add, the latter). 

If, in oilier districts of Cacliar, 
opening out has recently been carried 
on to the extent it has here, I should 
think it requires but a very short time 
to lessen materially tlie existing differ- 
ence in the tea outturn of Cachar 
against that of Assam. I have seen 
a very fair amount of gardens in that 
province, — especially in one district, 
wliere a certain Company is sup- 
posed to carry on the largest operations 
in India; but I must confess that the 
manner in which land has been opened 
out here, altogether exceeds anything 


Ti£A ,Cm;,TIVAT£ON 


( 297 ) 


m ASSAM A CACHAIL 


I have ever seen or ever heard of. 
One hill.flat has been opened out, and 
eight hundred acres planted in two 
years. In a month or two, another 
garden close by, now eighteen months 
old from the first seed planting, will 
have reached four hundred acres of 
plant. Another garden of over three 
hundred acres was made last c<^ld 
•weather; and another, at present 
fifteen months old, will, in all probabi- 
lity, be four hundred acres by the end 
of next year. These are but a few 
instances of what I have seen in a 
radius of as many miles, and most 
probably the same thing has been 
carried on elsewhere. I do not know 
any garden in Assam where the labor 
staff of agreement-people would suffice 
to make extensions of this size; and I 
ipay pretty safely assert, that, if in 
any, only in very few districts could 
labor be obtained to carry on the 
opening out of lan 4 to such a sur- 
prising extent; one or tw(f gardens 
might do it; but hero, many have. 
There is no se<'ret regarding it ; every 
one will understand that local labor 
has been tha valuable agents — Nagas, 
Kookies, Cachaiees, and resident 
Bengalis. Cachar is, indeed, fortu- 
nate in being able to command this, 
for the labor question bids fair to 
prove the greatest and the most for- 
midable obstacle to a successful conti- 
nuation of the tea industry in Assam. 
Last cold weather lias plainly taught 
118 the price of depot coolies from 
Calcutta; and if the proprietors of 
these establishments find iliey can 
realize so largely upon their labor, 
sirdars recruiting for gardens will have 
much to do to compete successfully , 
against the depot agents. Planters 
here sliould heartily congratulate 
themselves upon having this advantage 
over Assam. A district fairly supplied 
with local labor will show a 
better result than one possessing supe- 
rior climate and soil, but where the 
expense of annual ly recruiting has to 


be incurred. Another thing in favor 
of Caehar is the river comm uni 
To the steamer stations innumerable 
small rivers run, and those long road- 
journeys for couveying tea in Assam 
to the Brahmapootra, seldom exist 
here. As far as I have seen, the 
natural drainage in gardens, too, ia 
much more satisfactory. 

Hills ^ (“teelahs**) differ also. 
Moderately level land, at a consider., 
able elevation (hill flats) having tea 
on it, can hardly be compared to tea 
hills in Assam, which, so far as my 
remembrance serves me, have very 
little level space about them. Terrac- 
ing, too, is largely done here, and 
although not new to tea, 1 have 
but recently seen it for the first time. 
Many gardens are fortunate in possess.^ 
ing large stretches of^ Munipore^ 
plant, — another new thing to 'me, aS' 
far as the name goes. It resemblee 
exactly in appearance the pure in- 
digenous Assam, as grown from seed 
taken from the hills by the Nagas ; 
excepting that, for the age, the growth 
is much greater. Assam planters 
know the delicate nature of their owa 
indigenous plant, and I leave it to- 
others better informed than myself 
to decide whether the larger growth^ 
of the Muni pore plant is caused by 
a more suitably soil or climate, or 
what not. 

Regarding Cachar planters, I never^ 
heard but one opinion of them ex- 
pressed in Assam, and that was that 
th€‘y were tea-house men.*' Fricesi 
obtained for Cachar teas exceediiif^ 
those from Assam occasionally, may 
Imve caused this idea ; but whether 
this was the cause or not, I cannot 
say. I simply mention the fact, be- 
cause, as far as my residence here haa 
sliown me, garden management and 
cultivation is not left to young assis- 
tants, but rather is more generally 
considered by the head of the factory 
to bo hiirowu pafticular province, , , 
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NOTES ON THE TEA INDUSTRY IN DARJEELING 
AND KANGRA VALLEY, 

With Incidental Observations on Kumaon^ 


Climate.— 0? course it is needless 
to say that the comparatively hot, 
moist climate of Darjeeling is more 
suited for a prolific outturn than 
the comparatively cold, dry climate 
of Kangra. We speak of the general 
condition of the atmosphere, and not 
of the amount of annual rainfall, 
which, according to the returns, is 
much the same in both districts ; but 
the portions of the Darjeeling dis- 
trict nearer the plains get a far 
heavier annual rainfall than the tea 
district of Kangra, which is mainly, 
BO far as European gardens are con- 
cerned,* condnod to the neighbourhood 
of Falampur. The rainfall in Darjee- 
ling and Kangra varies in one very 
important respect; the average annual 
rainfall in Darjeeling being, cmtens 
paribus, greater the nearer the garden 
is to the plains; while, in Kangra, 
exactly the opposite is the case, and 
one constantly sees rain towards the 
higher hills with none towards the 
plains. The out-door heat in hot 
weather is often greater than in 
Assam, but it only lasts a few hours, 
and arises probably from two causes:* 
the fact of Kangra being a valley 
almost surrounded by bills, which 
impede to a certain exent the circu- 
lation of air ; andf the dry atmos- 
phere, which makes the heat at this 
period so much more trying in the 
Punjab than in Bengal or Assam. 
The average temperature, however, 
is very much less, aud the atmosphere 

♦ The Darjeeling hill lea diatricts have all 
variations of temperature and moisture, varying 
from Punkabarie and Sepoydura, at elevations 
under two thousand feet, to the station of Darjee- 
ling itself, at an elevation about seven thousand 
^ feet ; but the lowest recognised as table for 
tea iiT about five thousand feet. 

f There are two or three gardens near Dhurm- 
sala, throe or four in the neighbourhood of 
Byjnath, which is about eleven miles from Pal-« 
am pur, and one or perhaps two at Shahpur, 
about thirty mildi nearer the plains than 
Palampur. , 


during the evening, night, and early 
morning, is simply delightful. 

Land . — In Darjeeling, the native 
cultivators have no saleable rights in 
the soil. We do not, of course, refer 
to leasehold lands held under the 
Waste Land Kules ; but these again 
are mostly in the bands of Europeans. 
We believe that the Waste Land 
Buies for Julpigori and the Bhotan 
Dooars were drawn up on the prin- 
ciple that after paying revenue for 
five years, and planting with tea a 
certain proportion of the area taken 
up, an alienable transferable right in 
the whole area should be acquired, 
though the land is still subjected to 
the stipulated asciessment, which is 
certainly not heavy ; and if the culti- 
vation of tea in the Bhotan Dooars 
does materially extend, the Govern- 
ment revenue will certainly not, for 
many years at any rate, prove a heavy 
itf*m in the expenditure. These pre- 
cautions were taken to prevent in a 
measure the operations of land job- 
bers. 

In Kangra, the natives dispose of 
their surplus land or sellrfheir home- 
steads at simply ridiculous prices 
(which in more than nine cases out of 
ten prove but a mess of pottage, as 
they almost invariably squander the 
money as soon as they get it.) 

Manure . — The chief manure used 
,in Kangra is cattle manure, and most 
of the planters keep herds of their 
own for this purpose, and also pur- 
chase as much as they can from the 
villagers. They have also village 
rights according to the situation of 
their lands, and employ the boys on 
their plantations to collect manure on 
the pasture grounds adjoining their 
estates. A boy generally brings in 
fotr baskets of about fifteen seers 
each, or about 1 J maund per diem, for 
which he receives at the rate of 
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about £s. 3 per mensem. The num- 
ber of sheds erected by the planters to 
accorntnodate passing cattle, <&c., is sur- 
prising. The manure question is per- 
haps the most serious one in the 
valley ; as the more cultivation ex- 
tends, the less will be available ; and 
as the villagers understand its value 
almost as well as the planters, they 
are by no means disposed to tlirow it 
away. Indeed the price asked for 
it even now is very high. 

Artificial manure is, as a rule, too 
expensive to be thought of, and any 
oil-cake that can be obtained (which 
costs about a rupee a maund) is 
needed to feed cattle. What makes 
the manure question more diSicult is 
that cow-dung is largely used by 
villagers for fuel as in the plains. 

Manure is necessary in Kangra, 
not only to maintain the soil in an 
adequate condition, and to compensate 
it for what is taken ojit of it by the 
tea plant, but to preserve its Varmtb 
during the cold weather, which is, 
compared to Darjeeling, very severe. 
Any practical plan of increasing the 
manure supply would be much valued 
by the planters. Foudreite is, for 
obvious reasons, out of the question, 
and bone-dust, even if it could be 
obtained in sufficient quantities, would 
excite the prejudices and fears of the 
people, who are, with hardly any ex- 
ceptions, Hindus; and there are not, 
as in Darjeeling, ravines with large 
supplies of vegetable matter washed 
from the higher forests aud other 
grounds, while the little vegetable 
matter that could be obtained beyond 
one’s own garden would not pay the 
carriage. 

In Darjeeling (which is not a pas- 
toral country) manure is scarce, but 
the natives attach little or no value 
to it, and its price, when procurable, 
is nominal ; indeed we have heard of 
three or four thousand maunds being 
delivered on the plantation at one 
anna per maund. 

fPboJ and Charcoal , — The wood 
supply in Kangra is, as in Darjeel-* 
ing, growing scarcer aud scarcer every 
jear ; and Kangra has not, like Dar- 


jeeling, got magnificent forest reserves 
to fall back upon. 

The cost per tree in the Govern- 
ment forests in Kangra is less than 
in Darjeeling; but this may be almost 
counterbalanced by the ditference in 
the size of the trees and in the quality 
of the wood. In Darjeeling the 
vfooi par excellence for tea boxes is 
toon, wnich however is growing 
scarcer every day. The tare of an 
80lb. box (Toon) including lead and 
iron bandx, may be set down at from 
261bs. to 28lb8, ; that of one of ‘ Tosht* 
(the favourite wood in Kangra) at 
3 libs, to 331bs. ; or a difference of 
51 bs. This, when multiplied by the 
number of 801b. boxes required 
during the season, makes a not in- 
appreciable difference. The other 
woods used in Darjeeling for box- 
making are gokul, dulch and uleesh. 
In Kangra, cheel (fir), much the 
same as the English deal, is largely 
used, and semiil, the Indian cotton 
tree, (also existent in Darjeeling, but 
not, so far as we know, used for box- 
making there) is occasionally brought 
into requisition. 

For charcoal, almost any heavy 
wood is good. The favourite in 
Darjeeling, if it can be obtained at a 
reasonable distance, is sal ; in Kangra 
the Himalayan oak. The heavier a 
wood is, the greater and more lasting 
will be the beat generated, and con- 
sequently the less quantity will bo 
required in lea-making. The cost 
of carriage of charcoal from tho 
forests to the tea-house is at all timea * 
very heavy, and may sometimes cost 
as much as the charcoal itself. In 
•Darjeeling the lowest price at which 
it is burnt, exclusive of the cost of 
the wood aud carriage, is two and a 
half annas per maund, (contractors 
usually charge five annas.) In Kan* 
gra it averages between three and a 
half and four annas* per maund ; but 
ou the oflier hand, taking equal dis- ' 
tances, the cost of carriage is much 
greater, as the coolies are able to 
carry much less. A Dhrjeeling 
(Nepaulese) able-bodied man thinks 
nothing of carrying a hundred 
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pounds of ditireoiil Up and dowtf 
steep hills ; if a Kan^ta eoolie carHes 
twenty-five seerb he considers himself 
quite a hero. 

Opening Out ^ — There are two 
classes of land (forest land is too 
valuable for the purpose) viz.^ grass 
lands, and those which have been 
under previous cultivation *for the 
crops of the country, (rice, wheat, 
oats, Indian corn, millet, oil -seeds, 
&c.) Grass land is naturally the 
more suitable. Itice laud, besides 
the disadvantage of having been pre- 
viously cropped, and the bulk of its 
substance taken out of it, has the 
additional disadvantage of having 
been soaked annually for months to- 
gether, and consequently being sour 
as well as poor. Wheat and oats 
are grown on the same (rice) lands 
in rotation with rice. Indian corn, 
millet and the various oil-seeds, 
which are however a very small pro- 
portion of the crops of the valley, 
are grown on higher lands, and do 
not require irrigation, but take a 
great deal out of the soil. 

In opening out, the first thing done 
after the selection of a site is to dig 
pits \\ ft. in diameter, by 2^ ft. to 
3 ft. deep, at distances of 3 ft. one 
way, by 4 ft. the other. This plan 
is a capital one for assisting the 
roots of the young plants. The pits 
are filled in a few weeks before 
transplanting commences. When the 
transplanting period arrives a great 
number of seedlings are planted 
^iTl each pit. The class of the plant 
now in the valley may be fairly 
described as China Hybrid — per- 
haps the most suitable for the 
climate, though a little new blood 
would do no barm. Mass planting 
appears to have been found to an- 
swer admirably in the valley, and 
those who have gone in for single 
ptenting, or planting very f§w seed- 
lings in each pit, have had to bemoait 
the slow formation of their bushes. 
The plan,, would answer in Kumaofi 
with the same class of plant, owing 
to the climate being colder, but for 
the plants of warm moist climates the 


danger of the roots choking and 
crushing each other would be very 
great. 

The system of planting nurseries in 
Kangra Valley, necessitated by the 
number of seedlings required, is to' 
place the seed in the nursery-beds as 
closely as tliey can be placed (touch- 
ing each other.) This system ap- 
pears to have been confirmed by the 
experience of years, and in no dis- 
trict are there, for the numbers, so 
many experienced planters, several 
of them having been over fifteen 
years in the valley; but we cannot 
help thinking that a little more room 
irf planting would be of service. If 
the plants were only intended to 
remain about six months the injury 
would not be very great, but, after 
this, seedlings require room for natu- 
ral growth. We put forward these 
opinions in conformity with the ex- 
perience of other c districts, with all 
due deference to the older planters in 
Kangra valley, and if even fewer 
seedlings had to be used for each pit 
oil this account, they would, we think, 
be age for age, larger and with better 
developed roots. 

The bulk of the transplanting is 
performed at the commencement of-^ 
the rains, though many do some of it 
in' the cold weather; and if this lat- 
ter system prove successful, it has 
the advautAge of saving^ labour for 
leaf picking, &c., at the busiest aud 
most important part of the year. 

Cultivation . — The systems of cul- 
tivation in vogue in the various hill 
districts of India, chiefly vary accord- 
ing to the wants of the individual 
locality. We think it would be well, for 
the first year at any rate, merely to 
keep clear a circle with a radius of 
about a foot on all sides of the young 
plant, and if the system advocated 
with reference to root grasses were 
adopted, we venture to think that this 
could be done without much diflBoul- 
•ty, as once the soil ia loosened round 
the plant,' very little more than hand 
weeding of the circle would be re- 
•quired with other than root grasses. 
This is advocated not ou account of 
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any saving of time or expense, which 
however might possibly be effected, 
but because the very young plants 
are thus better protected than is the 
case when the whole ground is hoed. 
Of course one would have to prevent, 
by cutting, the growth of grass in 
these intermediate spaces, or else 
merely scrape (except during the 
rains) them to the depth of a couple 
of inches after the ring had been 
cleared. During the rains, save on 
exceptionally level ground, the ring 
system (extended in the case of older 
plants to about double the radius 
named, which would have two feet on 
one side, and one foot on the other) 
would be the only safe one for mature 
and young plants alike, to prevent the 
washing away of both soil and any 
manure that may have been applied. 

Manuring, — The amount of manure 
beneficial to a plant, and the ago at 
which it should first receive it, are 
questions on which docCora differ. 
One pound of properly preserved cat- 
tle manure to a plant in its second 
year, from seedling, is about all that 
a plant of that age could convenient- 
ly assimilate, if indeed it could assi- 
milate so much, in one year. Of 
course the amount beneficial to a 
plant would go on increasing as the 
plant approached nearer to maturity : 
indeed for a# very large plant, over 
eight years old, a whole basket (about 
fifteen seers) has been known to have 
been applied with advantage, though 
we cannot think that a plant of this 
age, even planted six feet by six feet, 
could anything like absorb, in one 
year, this enormous quantity, but it 
may tend to fertilize the soil for fu- 
ture years. An allowance of seven 
pounds (sAy a basket to four bushes) 
is probably enough for mature plants 
of any age. 

Picking Leaf . — For the first two 
years, from seedling, all that is neces- 
sary in this way is to prevent any^ 
shoots running away from the main 
body of the plant ; and in the third 
year, when picking properly com-^ 
mences, great care should be taken 


not to overtax the energies of the 
plant. In Kangra, at any rate, if one 
gets during the third year from sixty 
to eighty pounds per acre, and double 
that quantity in the fourth, it is as 
much as can be expected, though in 
Darjeeling one might get one hundred 
pounds for the third year, and three 
maunds ^ (two hundred and forty 
pounds) Vor the fourth. 

We plaice the average yield of an 
acre in full bearing in Kangra at 
rather more than 2001 bs. per acre, 
taking the whole of a large area; 
though in a small acreage, highly cul- 
tivated, and carefully tended, SOOlbs , 
or in exceptional instances even more, 
might be obtained. 

In Darjeeling the average of a 
first-rate garden making really good 
tea ought to be placed fcom four to 
four and a half maunds per acre ; and 
for an area, say of a hundred acres, 
the property of an able man, manag- 
ing on his own account, an outturn 
of 4001bs. per acre of good tea 
might reward his exertions. 

Of course the amount of tea that 
could be obtained from a limited area, 
under special treatment, is more a 
matter of interest to the curious than 
of practical value to the planter. 
The greatest amount of tea we ever 
heard of being made fro a one acre of 
land (belonging to an Association 
with gardens running from the hills 
to the Terai) under such special 
treatment, was nineteen maunds 
(l,5201bs.) Possibly in Assam or 
elsewhere a higher result may have s 
been obtained. The different sys- 
tems of picking loaf now in vogue all 
have their advocates. Most are in 
favour of what in Darjeeliog is called 
Kuppo paroy (leaving a portion of the 
lowest leaf plucked to protect the 
coming shoot) ; but it is difficult, es- 
pecially in a heavy flush, to make the 
coolies follow this ^stem, and pick a 
proper qimntity of leaf, especially as 
the top of the thumb and top of the 
first finger can alone be used to do it 
pVoperly, and these soon jget tired 
when very much has to ^be picked. 

is a great protection, however, from 
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tearing the leaf off the trees, which 
coolies are ouly too foud of doing. 

The third leaf often happens to be 
unsuitable for picking: leave that 
leaf; but where the shoot has a 
sufficient quantity of leaves (five or 
six), not to pick the third is to delay 
the new shoot, as it (the third leaf) 
as well as the lower ones ©on the 
shoot, have to harden before a free 
flow of sap can be alForded to the new 
shoot. 

Of course, the finer the leaf that 
can be obtained without plucking it 
before it is ready, and thus injuring 
the tree, the higher price will be ob- 
tained for the tea ; and considering 
the high coat of carriage, and the 
g,eneral disfavour that medium and in- 
difterent Indian teas experience in 
the Home market, our attention iriust 
be devoted to tlie manufacture of 
really fine tea; but it is very easy to 
run into the other extreme, and in 
seeking to avoid the scylla of indilfer- 
ent tea get (for the reason at any 
rate) wrecked on the chary bdis of 
making such fine tea that the out- 
turn hardly pays working expenses. 
Two hundi'ed pounds an ac*re at 
fourteen annas a pound will probably 
leave a profit; one hundred pounds 
at one rupee two annas will likely, if 
not inevitably, bring a man on the 
wrong side of his books. As the 
main object of the planter, and of 
those “whose capital is invested in the 
enterprise, is pounds, shillings, and 
pence, and not amusement or philari- 
< thropy, the happy medium must be 
liit. The most paying tea in Kangra 
would, as a rule, be what in an ordi- 
nary market would be u fourteen- • 
anna tea; and, if this price is not 
obtained all round, it is hardly worth 
a man’s while to engage in the enter- 
prise, with its attendant risks la 
Parjeeling a twelve-anna tea would 
pay very well ; buti viewing what has 
b6en already stated, a fourfeen-anna 
standard might also be kept in view, 
and would doubtless, by raising the 
character *of the teas, improve their 
value, thenfiirther and fui*ther they 
were removed from the ordinary run 


of China tea: and it is from falling 
into this category that all the liioian 
hill districts have to keep aloof, if 
they wish to maintain their distinc- 
tive character. It is to the London 
market that Darjeeling, at any rate, 
has to look as the purchaser of its 
teas, as it costs the same to land a 
tea that fetches fifteen pence, as it 
does to laud oue that realises twa 
shillings. 

J^lanufacture.-^^hevQ is not very 
much difference in the modes of ma-' 
imfivcturo pursued in Darjeelihg and 
Kangra, but there are a few, and 
some of these by no means unim- 
portant ones. 

In Kangra the leaf is picked in 
small baskets capable of containing 
about two pounds each, and brought 
ill several times a day. In Darjeeling 
the leaf is (or was till very lately) 
brouglit in once a day, (twice in the 
hot w-eathov) in the evening, in baskets 
capable of^ containing a very large 
quantity of leaf. The leaf is very liable 
to get 8[)oilt from tlie results of over- 
fermentation in the baskets, in spite 
of all the precautions of managers and 
assistants to have it turni^d over 
sufficiently often during the day. 
Further, the pressure of a small quan- 
tity is not so great, and thus undue 
heat is not so readily generated. The 
withering is ideiitic«al in both places 
(allowing it to wither *all niglit iu 
as cool a place as possible.) 

In Kangra all the operation in tlie 
tea-house are performed by tea 
makers. In Darjeeling rolling leaf 
(where no machinery is used) is done 
by able-bodied coolies, the actual tea- 
making, withering, fermentation, 
drying, &c., being looked after by tea 
makers. The Kangra system has the 
advantage of having men regularly 
trained to all branches of the work, 
who are liable to redu<-tion or dismis- 
sal in case of misconduct, or bad tea; 
and when required for other work, 
cthey will readily do anything, except 
hoeing, which they appear to think 
would compromise their exalted posi- 
The cost of the system is also 
nominal, as when a tea maker m 
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first selected he gets au advance of 
only eight antitts per mensem on his 
coolie’s pay; and wheii he gets ano- 
ther eight annas (after, as a rule, 
about a year in the tea-house), he is 
fully worth the increase, not only for 
tea making, but for doing any other 
work more intelligently ; and if need 
•be, superintending leaf picking and 
other operations. 

In Kangra the leaf is rolled in 
the morning on mats on tlie floor, 
then placed in balls, in a blanket 
inside a basket, for two or tliree 
hours (according to the weather) to 
ferment. Any coarse leaf, of which 
there is generally very iiitle, is picked 
out in rolling the flrst time. The 
balls are tlien broken up and panned 
for a minute or two, and thrown 
while hot from the pan on tables, 
generally covered with China mats, 
and rolled on them for about a minute, 
when the dry i?ig operation co/nmenees 
by B[)reading out — preferi*»l)ly in the 
sun, but when this is not possible on 
account of the weather, over charcoal 
fires, on oblong mats made of bamboo 
strips plaited close together on the 
mats. If there is sun it is preferable 
that the final touch of the drying pro- 
cess should be given by spreading it 
out of doors ; and it in to this, in a 
great measure, that the glossy black- 
ness of much of the Kangra tea is duo. 

In Darjeeling, the leaf (we speak 
of a year ago), when not rolled by 
machinery, is hand-rolled once, either 
on a mat on the floor or on a table 
(not both) by coolies, each man get- 
ting from forty to sixty pounds of 
‘ kucha’ leaf to roll, as a day’s work. 
In Kangra, one tea maker is generally * 
allowed, for all the operations, to each 
thirty pounds of leaf. In firing, in 
Darjeeling, tl»e two systems prevail, 
the ‘ chula’ and the ' dhole and 
opinion is pretty equally divided as to 
their merits, but it is to the former 
of these we have to direct attention. 
,Iu Darjeeling, the only ‘chulafj* 
known are those self-contained, and 
divided oft* so that each dries the t*ea 
ot its own ‘ chalni.’ In Kangra, th^ 
general ‘chula* is a long masonry 


trough about the same height as the 
Darjeeling one, but with no air holes 
in tho front side ; and, though this 
Jong trough may be divided into 
sec'tions, tins is to prevent a waste 
of charcoal in case the whole length 
is not required for drying the day’s 
tea, and there is no such thing as a 
separat^ ‘ chula’ for each ‘ chalni.’ 

Sifting , — Very little of this is 
necessary ; indeed most of the tea is 
So good as after cleaning to be classed 
as fine Pekoe Souchong: indeed it 
has the advantage of containing 
Orange Pekoe, Broken Pekoe (which 
may not have been separated in tho 
drying process) and Pekoe ; and as 
nearly all the Souchong and Congou 
has been taken out by hand, it is a 
much finer class of tea tluiii ordinary 
Pekoe Souchong, depriv'cd pf tho 
finer qualities. Indeed to this, in 
addition to the greater delicacy of 
flavour, may bo duo the great appre- 
ciation in whicli the tea is held. 
AVheii sifting ia required, the China 
sieve is invariably used, and ono 
never dreams of employing the 
English wire sieve, wliich seenjs to 
have been invented mainly to sell. 

The natives in Kangra use home- 
made sieves constructed either of 
bamboo, in feeble imitation of the 
China sieve, or grain stalks, formed 
into a square, open basket like an 
English knife-tray. It seems to 
answer well enough for sifting their 
coarse Green tea, and as the stalks 
are round, and not square, there is 
even less fiiction than in the Chind 
sieve. 

Winnowing Machines . — We havo 
seen none in the valley, and hope 
that there will be no occasion for any 
ill Darjeeling; as tho heavier and 
more solid tho tea is, the better it is. 

Tea-lreaJcing Machines . — Ditto to 
the last para. 

Tea-Mling ^Machinery * 

is by many considered a mistake for 
tea manufacture, in any district 
where the supply of laboul’ is plenty 
ful, and can be relied upon ; and if 
» the Kangra planters ever adopt 
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they will have only themselves to 
thank if the tea ceases to be so good 
as it used to be. 

Machinery is only a necessity 
where labour is not available. 

Buildtnff,~Mo8t of the important 
buildings in Darjeeling are roofed 
with corrugated iron, and are built 
of either ‘paka' or ‘kachh* brick. 
The coolies* huts and other temporary 
buildings are, or were, generally made 
of bamboo work thatched with grass, 
though in the long run the substitu- 
tion of well dried * kacha* bricks for 
bamboo work would pay over and 
over again, and would certainly be 
equally, if not more, pleasing to the 
labourers themselves* lu Kangra 
most of the buildings, important and 
unimportant, are built of ‘ kacha* 
brick, ^and roofed with either slates,' 
or in the case of unimportant build- 
ings, with grass; but the villagers 
themselves largely use slate for 
roofing their houses — the blue thin 
slate, similar to English, and not the 
great stone slabs, in use iu Kumaou* 
The buildings in the villages there 
are, as a rule, very substantial. 

2bols, — These, as a rule, are the 
same in both districts. 

Labour . — In Kumaon and Kangra 
the labour is chiefly local and cheap, 
but that of both places is much 
inferior both in physique and cha- 
racter to the self-imported labour in 
Darjeeling from the adjoining dis- 
tricts of Nepaul. In Kumaon a few 
toolies (and they are the best class in 
the district) come in from that side of 
Nepaul. The average rate in 
Kumaon and Kangra is under four 
rupees ; that in Darjeeling, inclusive 
of the cost of Sirdari, amounts to 


five rupees ; but an average Nepaulese 
woman will do twenty per cent, more 
garden or tea-house work than a 
Kangra man ; — indeed, as far as 
cleaning tea is concerned, they will 
do three times as much, and quite 
as well. There is no very great 
difference in the size of the JNapaulese 
and Kangnra Valley man, but the 
whole appearance and character is in 
favour of the former. A Darjeeling 
coolie thinks nothing of trudging up 
five or six miles with an 80tt). or 
lOCR). box of tea, which takes two 
Kangra men, in a comparatively 
level country. 

Carriage of Tea . — Cost of carriage, 
per mauud nett, from Palumpur to 
Calcutta, is about seven rupees ; that 
from Darjeeling to Calcutta, varying 
from five rupees from the station of 
Darjeeling to about two rupees eight 
annas from Siligori in the Terai ; but 
a great deal of the Kangra tea is sold 
much nearer than* Calcutta to dealers, 
messes, and others. 

Roads . — In Kangra, with the excep- 
tion of the Government cart road 
from Piithankote to Palampur (71 
miles ), which is a good road, but not 
a good cart road, the gradients being 
too varied and steep, the district road 
from Dhurmsala to Palampur, or 
rather all the way to Kulu (119 
miles), is kept iu pretty good repair 
( iu fine weather ) as far as Palampur. 
Plantation roads a||i comparatively 
little required, the gardens being 
smaller and flatter than iu Darjeeling, 
and, as a matter of necessity, more 
attention is paid to their proper con- 
struction and repair in Darjeeling than 
*in Kangra ; but the internal roads of 
the Kangra district are not attended 
to. 


Green Tea, 

MAWiFACTORE OF, IN NATIVE GARDENS IN KaNGRA. 


Thibe are in the Kangra district about 
eight or nine hundred — possibly a thon- 
sand— gardens under native management^ 
varying frcfin a few bushes to many 
thousand buejies (this is their usual way 
of oalcalatiog the size of a garden.) 


They almost exclusively confine their 
attention to the manufacture of coarse 
green tea, which they sell to travelling 
merchants (chiefly from Amritsar) without 
packing or cost of transit, for about uine 
auuas per pound all round. 
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Their cuitivation is very inefficient as 
a vule ; also their modes of pickin<j, treat- 
ment of bashes, pruning, storage, &o. 

Singularly enough, the native merchants 
or agents who buy up the native green 
teas in Kangra, will not look at superior 
green teas at anything like a fair price, 
though, I believe, they belong to much 
the same firms as purchase so largely in 
Kumaon. There they give about Re. 1 
Ibr the good tea, and annas 4 to 5 for 
Hyson skin and dust. 

I believe that the nearer approach a 
plant is to pure China, and the higher the 
elevation at which it is grown, the more 
highly prized its Green tea will be I 
have seen, however, tea, grown at pre- 
cisely the same elevation in Kutnaon as 
the majority of the Kaiigra Gardens, 
fetch quite as good prices as auy other in 
the district. 

The most extraordinary thing of all is, 
that Amritsar, the great green tea mart 
for Central Asia, Cashmere, and the Punjab, 
is only 138 miles from Palumpur ; and 
Almora cannot be less* than six hundred 
miles ; yet the teas are bought, up there 
with avidity, and the Kangra planters 
do not appear to stand the slightest chance. 

The liquor of the Kangra green teas 
is reddish, and that of the Kumaon (Almora 
is the native name) teas a delicate green. 
This may arise from two caiuses : difference 
of manufacture, and different soil and class 
of plant,-— probably a combination of both. 
Indeed, green tea making in Kumaon has 
been almost reduced to a science. The red- 
liquor teas are most liked in Cashmere, 
where in infusing tea they boil it, and add 
milk boiled down to half its bulk. The 


price paid for the teas there is from four 
and a half to five Cashmere rupees (value 
of rupee about ton anuas, per seer, which 
would give from Us, 1-10-6 to 1-12-9 
per lb. First class Indian green teas in 
Bokhara fetch rather over five shillings 
per lb., but a four months* journey has to 
bo taken into consideration. 

I think these remarks may interest Dar- 
jeeling as^ well as Kangra planters. I 
warn them, however, that what in my 
opinion will nearest compete with China 
green teas are teas made from China 
plants at a high elevation ; and 1 do not 
know of more than four hundred acres of 
plant in the whole of that district, suppos- 
ing the chemical constituency of the soil 
and leaf to be suitable, that would come 
up to my idea of what is wanted. To 
make green teas for the Thibet market 
other than similar to those they are accus- 
tomed to, would be money and time thrown 
away. Exactly the reverse of what 
will suit the Calcutta and London markets 
will suit the Central Asian. Of course, 
even if a road is open througlj^ Sikkim to 
the Thibet frontier, the bitterest opposition 
will be offered to the introduction of Indian 
green teas ; and we cannot close our eyes 
to the fact that^ Thibet is in some sense a 
tributary of, and under the influence of, 
China ; and that in all human probability 
it will be years before even five per cent, 
of tlie Darjeeling teas could, even if suit- 
able, be introduced. Of course, the great- 
est undertakings have been commenced 
under opposition which appeared eveu more 
formidable than this, but the enormous 
amount of vis inertue, as well as active 
opposition, that will be offered, may well 
appal the bravest. 


NOTES AND RECOLLECTIONS ON TE:A CULTIVATION 
IN KUMAON AND GURHWAL. 

By J. H. Batten, B.O.S., i2c/fr«d,/orfwer/y Commmioner of Kumaon. August 1877* 


The cultivation of tea in Kumaon has be- 
come so important and profitable, that it is 
interesting to trace the early history of this 
industry, and the duty of placing on record as 
true an account as possible of its introduction, 
rise, and progress, is one which ought not to 
bo neglected by those who are acquainted with 
the real facts ; yet, after all, there is not very 
much to be told, even by those in full pos8e.s- 
siou of all the data^ when they attempt to shew 
that in this case, more perhaps than in any 
other, belonging to the best interests of British 
wdia, the aced of the aower ‘‘fell upon good 


ground, and yielded fruit, some an hundred- 
fold, some sixty, some thirty.*’ 

The history, however, such as it is, may bo 
conveniently and naturally divided into jftriods, 
comprising the seasons of, firsts ignorance and 
indifference ; -second, guessing and conjecture ; 
third, first actual official experiment ; fourth, 
iregular government exploitation; ffth, com- 
mencement and progress of private enterprise; 
sixth, abandonment of the official experiment ; 
and, seventh, the commercially successful result 
^ur own recollections more particuiltrly belong 
to 'dxQ ^rat four perioda. 
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In regard to the first period, we need not 
be surprised that the tea plant, as a source 
of future wealth in the British Himalayan 
provinces, did not enter into the anti- 
cipations of the early administrations of 
those tracts when we find that even the cli- 
mate, which is now their chief attraction, was 
treated with indifference. It is a fact that 
when Mr. G. W. Trail), tlieii an Assistant 
under the Resident of Delhi, was first offered 
the appointment of Oommissioneriof Kumaon 
in succession to its first British ruler after the 
conquest in 1816, the Honorable Edward 
Gardner (promoted to the Residency of Nepal) 
•— 'he hesitated as to its acceptance on tlie score 
of health, and bargained that he might have 
the option of returning to the plains of Hiii- 
dostan in case the hills should be found un- 
suitable to his constitution. If wo may not 
lay too strong a stress on this poraunai cir- 
cumstance, wo undoubtedly are met by the 
fact that in his statistical sketch ot Kuniaon, 
published in Vol. XVI, of tho Asiatic Research- 
es,”* after nearly ten years’ experience of 
the province, Mr, Traill, wiiile alluding gene- 
rally 'to the diversity of temperature and 
climate found at various degrees of tlevaiion 
on the mountains, drew up tor public iiiform- 
ulion his tabular statement of the thermometri- 
cal range (which ho described as indicating 
a moderate heat,”) from observations made 
in the valley of Hawalbagh at 0,887 feet above 
the sea. Almorah at 6,400 feet remained for 
many years the higliest of the English hill 
stations. t and was quoted as the only Sana- 
larium by Bishop Heber iu 1824, while Debra 
in the Dun of that name in Gurhwul, and 
fiabuthu in the north-western mountains, both 
of them situated in almost sub- tropical cli- 
mates, owing to their low elevation, were the 
head- quarters of the Civil and Political Ofli- 
oers, then undiscerning the future sanitary and 
Social importance of Major Young’s '^potato 
gardeW' at Mussooree, niid Captain Kennedy’s 
hot-weather hmgalow^' at Simla. Nor, while 
regretting the delay which has occurred in 
the introduction of the tea plant into Kumuon, 
need wo he accused of any unlair or captious 
display of what may perhaps be called wis- 
dom after the cteiu” in pointing to the fol- 
lowing facts, tts., that Nuini Tul, now the 
beautiful summer seat of the government of 
the North-West Provinces, was only dis- 
covered and established as an European sta- 
tion in 1843-44 j that Ranikhet, now a large 
European military cantonment, was only known, 
until very recently, as forming part of the 
ChomUDka Devi range, visited by Bishop 
Heb^in December 1824; that the much- 
dreaded malarious Bhabar and Terai, at tho 


' • Tide page 16, Of&cial Reports on the province 
of Kninaun ( Agra, 1861 ). • 

t The remote frontier post of Kotpurh, overhang- 
ing the Sutlej valley iu the western hills, though 
well known as the reaidcuco of the two Gerrards, 
who were amon^ the first to explore and describe the 
Himalayan 'regions, is certainly higher iu elevatiox. 
than Almorah and its outposts, but it could liOt^ro- 
perly be (killed an Rnglish Hill Station, « ' 


foot of the Kumaon mountains, formed a real 
and actual barrier to all iuteroourso, except 
that of the letter post every year, from April 
to November, but are now constantly traversed 
in comparative safety by European travellers, 
and afford a principal source of revenue to the 
Kumaon exchequer, under the able manage- 
ment of Sir Henry Ramsay, tho present Com- 
missioner ; that the resort of English men, 
women and children to the mountains, for- 
merly feared as somewhat of an invasion and 
visitation, has become a constaiiily increasing 
source of wealth and civilization to the “ poor 
Pahanis,” and that, at the present date, the 
price of borax from Himdes, in the Almorah 
bazar, has almost ceased to be mentioned as 
a trade speculation, whilst the price of 
Almorah tea has become an important topic of 
conversation amongst the merciiants of 
Cabul ! 

As these notes are specially devoted to the 
subject of tea in Kumaon and Gurhwul, we 
need not concern ourselves with the general 
speculations ns to the growth of the tea plant 
throughout the Himalayan districts, or else- 
where, which the valuable paper on tea culture, 
read before the Society of Arts, by Mr, A. 
Barrel, on Eebruary 2nd, 1877, may be said 
to exhaust. But jve may be permitted to 
renturk that, looking to botanical facts, which 
shew no tri.e Thea or Camellia growing wild 
in the mountains west of Sikkim, it is highly 
probable that the specimens of Then sent from 
Nepal in 1816 to Dr. Wallich, Superintendent 
of the Botanical Garden at Calcultn, by the 
Honourable Edward Gardner, buionged to 
Chinese plants, flourishing iu the Residency 
or other giudeus at ICbaimandu — a by-no-uieans 
extraordinary intruduclioii, considering tho 
political relations existing between Bhina and 
Nepal. AYe may, also, observe tliat tho 
traveller Moorcroft, whose deputation to 
Cashmir and Thibet took place in 1819, and 
whose special vocation was^'o look after horses 
and wool, when mentioning the ‘‘tea of Bissu- 
hir,” and comparing it with tho “coarser teas 
of China,” fell into the luislnke of siipposing 
that the tea plant grew on the banks of too 
Sutiej. 

Bisnop Heber, who visited Almorah in 
December 1824, and, as previously glanced at, 
on his return tour to the plains, passed the 
site of the present cantonment of lianikhet by 
the route of the Riuni, Kumlipur and Chou- 
muka Devi range,* wrote the f< Rowing words 
in his journal : — The tea plant grows wild 
all through Kumaon, but cannot be made use 
of, from an emetic quality which it possesses. 
This perhaps might be remedied by cultivation, 
but the experiment has never been tried. Eor 
the cullivatiun of tea 1 should apprehend 
both the soil, liilly surface, and climate cf 

* As bearing on our present subject, it is some- 
what singular that the principal sito, originally 
selected for this military station, was tea-garden 
belonging to the Troup family, the piombers of wnwh 
have been, from the first, conspicuous private te»* 
glowers in Kumaon, 
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EiimaoTi) in all which it resembles the tea 
provinces of Cliina, extremely favourable.” 

This latter remark shows the observant eye, 
and prophetical wisdom of the good Bishop, 
and fully entitles him to an honourable place, 
perhaps the first, on the list of tea pioneers in 
Kumaon, but the former statement was found- 
ed on a ‘‘vulgar error." It is now well 
known that the plant alluded to is a species of 
OsyriSf belonging to the natural order San- 
talacea), and it is as well to record in this 
place that in the Transactions of the Com- 
mittee of Commerce and Agriculture of tho 
Royal Asiatic Society of London in 1838, Dr. 
Royle states that “ some specimens of the 
tea Bishop Ileber referred to had been obtained 
by the Hon. Mr. Shore, from Mr. Traill, then 
Commissioner in Kumaon, and were found to 
be the dried leaves of Osuris Nipalensis^ and 
produced a very disagreeably tasted nauseous 
infusion when used as tea."<^ The indigenous 
ten, therefore, of Kumaon must we fear take 
its place, in spite of epiacopnl authority, 
among tho rosemary and nettle and other teas 
of our rural English housewives.. Before 
closiiigthis subject, we may add that the nearest 
ally to Thea in Kumaon is a species of Eurya,^ 
belonging, accjording to Lindley, to the tiamo 
natimil family the Ternstromiaceac," but 
undoubtedly not the tea-pbiHlit. ^ 

Amidst all these guesses and conjectures^ the 
first real land which we descry in the history 
of Kumaon tea is the appointment, on 24th 
January 1834, of Lord William Bentinck’s 
** Committee for the purpose of submitting a 
plan for tho aceornplishmcnt of the introduc- 

♦ The late Captain Kdward Madden, Bengal 
Artillery, subsequently better known under the name 
of Major Madden, as tho author of numecous highly 
int«*resting Imtanical and other notes of his tours 
in tho Himalayan districts, and more partionlariy 
in Kumaon, pnnliahcd in the Journal of the lieugal 
Asiatio Society in tho years 18l7-18-4y, writes thus 
in his Brief Observations ou some of tho Pines 
and (Joniferous Treesiif the Himalaya," printed in 
Vol. IV. of tho .lourtial of tho Agricultiiral and 
Horticultnral Society of India at OHlcutta ( 1845 ) : — 

“ Dr. Itoylo meiitious that in Kumaon tea is made 
from the leaves of Shrub Osyris NipalenHis^ and 
this is probably the green tea of Bisohur which 
Moorcroft ( Travels, 1, 35, 2. ) describes as being 
imported into Ladakh under tho name of Maun 
or Buehur tea, the produce of an evergreen shrub, 
feet high growing on a drj soil iti Kooloo and 
Bisehur on the banks of tho Sutlej, and specially about 
Jhagul between Kauipoor and Scran. Tho leaves 
are gathered from July to November, and after 
infusion in hot water are rubbed and dried in the sun. 
They sell at tho rate of three seers per rupee, and 
are not much in request. The first infusion is redd sh 
and is reoi^oned heady; the second which is used is 
ellowish green. Tho Osvris Nipalemis grows to 
e a large shrub ten or twelve feet hiu'h in the Kotar 
Khud above Bubathoo and between Kussowlee and 
Ealka, where it is called Krecoon tee, Koooutee, and 
Kuueenl^e, and also Loonkt. The fruit is known by 
the name of Poopla or Peo])ra, also applied to that 
of Murraya exotica. The natives hero use the leaves 
medicinally, but not, I believe, as tea. The black 
tea of Uisehur, Moorcroft describes as the produce 
of a deciduous “^hrub found near Usrung and Leeheo 
in Knnaur; of which the leaves arw pulled in July • 
and Angust Uarang is very elevated for a species 
of rhubarb flourishes in the neighbourhood.** 

tin Major Madden’s Kumaon Botany Eurya 
^umuata is inentioued more than onoe. 


tioii of tea culture in India, and for the 
superintendence of its execution.” This 
Committee* circulated important queries, end 
among the botanists and scientific men aroused 
by the inquiry, there happily appeared Dr. 
Hugh Falconeh, Civil Assistant Surgeon of 
Shaharanpur, in the North-West Provinces, 
then in charge of the Government Botanical 
Gardens at that station, and eventiinlly the 
Buccessor of Dr. Royle in that appointment. 
His ardent mind was at once aroused to the 
great importance of the subject as affecting 
the Himalayan districts which overhung the 
scene of his official labours. 

The mantle of Royle had indeed fallen on 
worthy shoulders. If to that eminent natura- 
list at Shaharanpur and to Wallich at Calcutta, 
presenting reports and urging arguments in the 
proper quarter between 1827 and 1834, we owe 
that formation of tlie Tea Committee in the 
latter year, which we have just ventured to 
name as the era from which to count our 
Indian tea chronology, it is to Falconer that 
the Kumaon and Gurhwal tea growers may 
undoubtedly look back as the founder of t/ieir 
history. We well remember on ♦arriving at 
Shaharanpur in January 1835, our own delight 
at our first introduction to this eager and 
enthuasiastio votary of science. At tliat time 
of course, the treasures of the Sewulik fossil 
ground were earliest displayed to our admiring 
eyes, and Cauihy, Durand and Eaher^ officers 
belonging to the Jumna Canals, were joined 
with Falconer in the enlightened circlet bidong- 
ing to that small, but interesting station, and 
its neighbour Dadupoor ; but geology was far 
from being the sole topic of animated dis- 
cussion, nnd Falconer was full of his recent 
visit to the mountain country between the 
heads of tho Jumna and Ganges, and of his 
hopes of permanently introducing the true tea 
plant, not only there and in the Dehra Dun, 
but also in the district betwotui the Ganges and 
Gogra, forming the British province of Kumaon, 
Our own earliest lessons in Himalayan botany 
and geology were there taught us in Fal- 
coner’s happiest manner, and the sight again 
of Ills MS. Journal then shewn to us, with 
which we have just been favoured, brings our 
thoughts vividly buck to those instructive 
days, and sadly reminds us that, in 1834, as 
in following times, and alas ! to the very end, 
attacks of illness cut short, or diminished the 
extent and usefulness of his most important 
tours of scientific enquiry. Much of the 
ground traversed and described in that Journal 
of 1834 was gone over by ourselves in 1135 ; 
and, knowing the anxiety of our friend in the 
subject, we recollect our dissapointment in 

* Ainontf its iqf>n:ibers was 9it Robert Oolquhoan. 
Bart., formorly Commandant of the Kumaon Local 
Battalion^ and Civil Assistant to Mr. Traill, the 
t'oraraisaioner ; frequently, with lady Culquhoon, 
meniioned by Biahop Hober in his joaroal. 

t The future world-wide distinction of %his oirola 
was not confined to Canal Officers and men of 
Tjatural science ; for tho coining hero, Rotd Napier 
of Magdala, then a young Lieutenant, vrai Civil 
Fxe'butwe Engineer at bhaharaopur. ^ 
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finding at one garden — Rama Surai* * * § in the 
heart of the Tirhi Rnjah^a territory — that the 
tea seeds sown by the Shaharanpiir gardener 
had not yet successfully germinated. 

To return to the Tea Committee. The 
rcportf received by that body early in 1834, 
from Dr. Hugh Facloner, was acknowledged 
as leading them to adopt the sub-Uimatayan 
regions^ as entirely suitable for the projected 
culture, and so rapidly was this followed by 
action, that their deputed secretary, Mr. 
Gordon, was able to send to thernTroni China 
a large supply of seeds of the true Rohea tea, 
which, early in 1835, besides being despatched 
to Madras, Mysore, the Neilgherries, and 
A«sam, were distributed in Foreign Gurhwal 
(Tirhi), the Dehra Dun, Sirmur, and 
Kumaon. 

It was extremely fortunate for the cause of 
which we arc treating that the Commissioner of 
Kumaon, in 1834, was Mr. George William 
Traill. This gentleman, ns shewn by his 
published statistical reports on Kumaon and 
the Bhote Mehals, and by his great reputation 
as a Local Administrator, was eminently 
qualified to appreciate the economical impor- 
tance of the tea question, and to give effect 
to any suggestions of the Tea Committee. It 
was also fortunate that he possessed on the 
spot an able coadjutor in Mr. Robert Blink- 
worth, § who held at Almorah under Dr. 
Wallich, as he had previously held in Nepal, 
the appointment of Plant Collector for the 
Botanical Garden of Calcutta, On receiving 
the report of the Tea Coininittoe, Mr. Traill at 
once understood the conditions under which 
the Chinese tea plant would bo most likely 
to flourish in his province ; and he selected two 
most appropriate sites for sowing the Tea 
Committee’s seeds. All subsequent experience 
has shown that, as a general rule, he was quite 
right in the grounds of his selections — cUiiiatio 
and otherwise— and that any extreme departure 
from those grounds has been subsequently 
found to bo unfavourable to the success of the tea 
experiment. These sites were Latclimeswar, 
near Almorah, and Bhartpur, near Bhimtal, 
the former occupying three acres of old and 
easily acquired Crown garden 1| land on the 
north-west slope of the hill below the capital 
town at 6,000 feet abovetbe sen, the latter occu- 
pying four acres at 4,600 feet above the sea, 
in the near neighbourhood of the Bhimtal Lake, 
which is situated on the first step of the moun- 
tains above the Bhamnuri Pass. To these two 
sites the Kumaon official experiment was con- 
fined during the six quiet years following the 
eventful period of 1834-35. The close of 1835 

* Bubsequently one ofi the most favourable, though 
■mall, sites of tea as reported by Br. Jamesoum 
July 1847. 

t23ad February 1834. • 

t That is, “the lower hills and valleys of^ the 
Bimalayan* Uange.’* 

§ A name not unknown to the nomenclature of 
the Himalayan Flora. ^ 

(I Baj'bar^i. « ^ 


witnessed the departure to Europe of Mr* 
G. W. Traill,* the Commissioner, to whom 
the province of Kumaon owes so much. “ His 
name will live for ever among the posterities" 
tne descendants of those grateful Paharries, in 
whose memory their earliest British ruler has 
been associated with the blessings of peace, 
kind dealing, and good government ( blessings 
unknown under the hard rule of these Goor- 
khns), if not with that increase of wealth and 
civilization, moral and material, which, with 
the advance of the times, has marked the 
administi aiion of his successors.! 

It is proper to confess that at Latohmeswar 
and Bhartpur the growth of the tea-plants was 
left very much to Providence, and — Mr. BUn- 
korth ; and that no very sanguine anticipations 
or anxious inspections disturbed the tranquility 
of the Kijmaon authorities in regard to tea. It 
was seen, as a matter of ocular evidence, that 
the plants flourished in those two nurseries ; 
and perhaps the first favourable circumstance 
connected with them and tlieir seed-pruduce 
was, that many travellers, through the pro- 
vince, had opportunities of observing the tall 
flower covered, and seed-laden tea trees grow- 
ing in Mr. George Lnshington’s garden at liis 
beautiful country residence of Ritea Sen,J at 
Souiana, in Lohba, .50 miles to the north-west 
of Almorah, on tho borders of Kumaon and 
Gurbwall ^8imilarly, visitors to the Shaharan- 
pur Botanical Garden were shown live tea 
tree plants, the oflspring of seeds from the 
small patch of nursery ground at Koth, in 
Foreign Gurhwal. 

At Paori, too, the official residence — it can 
hardly be called the “civil elation" — of tlie 
Senior Assistant Commissioner in chargtv of 
the Britijih portion of Gurhwal, situated on the 
north side of the range overhanging the old 
capital Srinuggur — very tine tea plants were 
growing in considerable numbers. At length, 
in the spring of 1841, Dr. Falconer himself 
paid a visit to Kumaon, an^^ the regular for- 
mation and further extension of the Kapina 
nursery at Almorah wliieh Mr. Blinkwoith 
had commenced in the immediate vicinity of 
Latch mes war, oud, like that plantation, having 
its iiucleiis in an old grown-plot of garden, 
was the first result of his personal inspection 
of the country. We well remember his hearty 
approval of the wisdom which had led Mr. 
Traill and Mr. Blinkworth to select the ori- 


* Mr. J'raill was a member of the well-known 
Orkney family, and poasessed landed property in 
those islands, but he preferred to lead a quiet life 
among old Indian friends in London, and he died 
suddenly at the Oriental Club in November 1847 
. . . . Among his heirs and representatives is 

Sir Kdward ('olebrook, Bt,, M.P,, the present Presi- 
dent of the Boyal Asiatic Society, the worthy son 
of a distinguished father, and himself in early yontb, 
like Mr Traill, a member of the Uengtd Civil Service. 

t 1836-37, Colonel G. E, Go wan, Bengal Artillery 5 
1833 to 1348, Mr. G. T. 1 ushington, ; 1848 to 

185j» , Mr. J. M. Batten, B 0.»., formerly Assistant 
Commissioner; 1866 to 1»><77. the present Major. 
General Honourable Sir Henry Kamsay, V.B,, 
C.8.I., formerly Assistant Commissioner. 

} Now a tea plantation belonging to Mr. J. Biobardf. 
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f inal tea sites ; but it is fair to confess that 
'alconer, quite as much as his successor, Dr. 
W. Jameson, at first strongly desiderated tea 
sites in more flat, and more easily and plenti- 
fully irrigated and irrigatnble land. 

The extension of the official experiment to 
the rich slopes adjacent to Naukurchia Tal, the 
sister lake of Bhiintal, not far from the Bhart- 
pur plantation, followed in rapid course; and 
early in 1842 the Government was able to send 
to the Calcutta Agricultural and Horticultural 
Society the following cheering notices 
supplied by Falconer representing the progress 
already made in the cultivation of the 
tea plant in the provinces of Kumaon and 
Gurhwal: — 

The first place in which the plant may he 
seen is Paori, near Sriuuggur, at an elevation 
of about 6,000 feet,* where there are some 
hundred strong and healthy-looking plants and 
seedlings. The next place is in a garden at 
Lobha ; here, at a height of about 500 feet, are 
about as many plants, as at Paori, and all of 
the same healthy appearance. At Airnorah 
there are two gardens belonging to Govern- 
ment ; the first covers three acres, and contains 
1,500 full grown trees yielding seed, and 20,000 
growing seedlings. The second stands on 
eleven and a half acres, anil has 70O layers and 
600 seedlings. The most eligible sight nearest 
the plains is at Bhimtal, where thel’e are two 
gardens ; Bhartpur, of three acres, contains 300 
trees yielding seed, 700 layers, and 200 seed- 
lings ; the other, Rusaeah, on the Nowkoorcha 
Lake of six acres, has 5,846 thriving seedlings, 
and 20,000 seed sown. In the vicinity of this 
last garden, in the serni-circular slope of the 
moijutain to the north and east of the 
Howkoorcha Lake, a great extent of irrigatablo 
laud, j^oved to be favourable to tho growth of 
the tea plant, is to be had at the distance of 
only one march from tlie plains, and at an aver- 
age elevation of about 4,000 feet. In the 
several gardens, il6t of too recent formation to 
have trees yielding seed, there are calculated to 
be not less than 50,000 seeds nearly ready to 
be gathered, and that nearly all of these will 
germinate, may be concluded from the produce 
of what have last year been sown, and are 
now coming up. On the whole, the experi- 
ment, in as far as the possibility or rearing the 
tea plant in the provinces of Gurhwal and 
Kumaon is in question, may be safely pro- 
nounced to have completely succeeded.'* 

This quotation brings us naturally to the 
close of our period of fint official experiment ^ 
and we now enter upon the period- of regular 
Government exploitation ;t and at this point 
of time the figure of Hugh Falconer 
begins to recede from our view. But before 

* This elevation is not correct. The height of 
Foori is abont 6,250 feet. 

+ Dr. Falconer, on 2nd May 1836, forwarded to 
the 8ecretary of the Tea Committee, at Calcutta, a * 
MrpJiUl Report on tho five experimental tea nurseries 
whion ha had established in Gurhwal ( Protected 
State ) and Sirmur ( Protected State ), and on the 
condition of the tea seeds which he had received from 
Calcutta, 


ill-health compelled him to leave Shaharanpur 
in December 1842, he had accomplished the 
main object which bp had always in view, and 
roved the sticcess of the experiment which 
ad been initiated under his auspices, by the 
production of actual manufactured Himalayan 
tea. He had concluded bis report on the 
state of affairs in Kumaon, at the close of 1841 
by tho following recommendation: “I beg, 
therefore, strongly to recommend this to the 
favourable^ic^onsideration of Government, that 
two complete seta of Chinese tea manufac- 
turers be supplied for the nurseries at Kumaon 
and Garhwal, special care being taken in the 
selection that these workmen be of the best 
description.** In consequence of that appli- 
cation,* — “ the Indian Government determined 
upon sending him a small manufacturing 
establishment. The black and green tea manu- 
facturers, however, who were engaged for this 
purpose by the Commissioner of Assam, sub- 
sequently declined, together with their Superin- 
tendent, to proceed to Kumaon. Dr. Wallich 
was fortunately enabled to procure other men 
in Calcutta out of a party of Chinese artizans 
returned from Assam. A set of manufactur- 
ing implements were also procured from Assam. 
These were forwarded to Kumaon in charge of 
Mr. Milner, tho gardener, who was on his way 
to the Botanic Garden at Shaharanpur. The 
Chinamen (nine in number ) arrived at their 
distinationf in April 1842.** 

These men made some tea from the Kumaon 
plants in the autumn of that year, and Dr. 
Falconer, who had been detained in the south 
of Europe by ill health, brought a specimen of 
the manufacture to England in June 1843- As 
shown in Dr. Royle’s report just quoted, it was 
submitted for examination to the eminent tea 
brokers, Messrs. Ewart, Mac Caiighy, andDela- 
fosso, and their report of 8th September 1843 
is thus worded : “ The tea brought by Dr. 

Falconer as a specimen of the growth of the 
China plant in tho Himalayan Mountains 
resembles most nearly the description occa- 
sionally imported from China under the name 
of Oolong. This resemblance is observable in 
the appearance of the leaf before and after 
infusion. The color of the liquor is also 
similar, being paler, and more of the straw 
color than the general description of black tea. 
It is not so high flavored as the fine Oolong 
tea with which we have compared it, and has 
been too highly burnt in the preparation, but 
it is of a delicate, fine flavour, and would com- 
mand a ready sale here.** We ourselves well 
remember the arrival of the Chinamen j and 
incur printed account of Almorah, in June 
1843, where we described the beauty of the 
scenery at Hawiilbagh, a»d recorded the fact 
that Major Corbett*s large estate at that place 
bad been purchased by Government, and our 


• Jfide Report on the Progress of the -China tea 

S lant in the flimatayas, from 1835 to 1847, by J. 

'orbes Boyle, M.D., P.R.8 y London, April 184J>, 
Jonrnal of the Royal Asiatic Society, Vol, XII , 
Par>-I. 

t Hawulbagh, near Almorah. 
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hopes that under the superintendence of Dr. 
Jameson, the horticultural garden would yield 
large supplies of fruit, such as apples, pears, 
and plums, of better quality than then existed, 
we added, “Thousands of tea p!ant« are 
thriving very well in tlie Almorah and Hawul- 
bag nurseries, and Chinese Tea-bakers amuse 
the paharree population by their strange 
figures, and still stranger propensitieK.”* 

It is no disparagement of Faleoner’a merit 
that it was subsequently diaeovereii that these 
first imported artisans were not all of the right 
sort from the best tea distriets of China, or 
that Dr. Jameson, who had relieved Falconer 
during the serious illness of the latter, had, 
as it would appear, also sent specimens of 
manufactured tea to Calcutta and London, 
and received a favourable report thereon in 
September 1843 from Messrs. Thomson of 
Mincing Lane. 

VVe now come to the great central nnm$ 
which will always most justly bo associated 
with the immense success which has attended 
the progress ot tea culture in the Tuountain 
districts of tndia. WILLIAM JAMESON 
had not to make a name for himself. He 
came to India with all the prestige derived 
from the reputation in science of his cele- 
brated uncle, and right nobly has he sustained, 
and extended from Edinburgh and Europe to 
the Himalaya and Asia, the honors of his 
family. 

Having assumed full management every- 
where as Superintendent, Dr. Jameson paid hia 
first visit to Kuraaon, in April 1843; and 
made hia first otiicial Reportf on the tea 
nurseries of that province on the 28th 
February 1844, From that date until the 
abandonment of the Government exploitation, 
and the successful establishment of private 
enterprises, the progress of the whole culti- 
vation of the tea plant, and of the production 
and disposal of the manufactured tea formed 
the subject of tho most complete and exhaus- 
tive reports, furuislied regularly by the Super- 
intendent, andpablish<3d at first in tlie “ Trans- 
actions of the Calcutta Agricultural and 
Horticultural Society;’' and after the intro- 
duction of the system of Annual Administra- 
tion lieports by the several Governments of 
British India, in the official records of N. W. 
Provinces. It is no business of ours to transfer 
the statistical details thus furnished to thb 
pages of these Notes and Hecolleritions. Wo 
trust that they will be collected and embodied 
in one general history, either by Dr. Jameson 
himself, or by some other competent authority. 
But the following observations, founded on 
personal experience connected with the earlier 
reports, will not, wo* humbly think, be out of 
lace. 

With tho exception of the garden at Hawul- 
bagh, which, with its fine house and offices/ 

• Among them thoir love of pork. * 

t Conmiuntoatod by Oovernment N. W Provinccfl 
to the Agricultural and Horticultural Hociety, Cal*, 
cult a, au^ published ia their Jourual Vol. 11 


Were purchased by Government at a most con- 
venient and critical period in the history of 
the experiment of which we are treating, and 
which became the head- quarters of Dr. Jjime- 
son in K«iiniion, and tlie site of the principal 
factory, — the new ground taken up for the 
first great extension of the tea nurseries was 
not all happily chosen. At tliat time a copious 
supply of water for irrigation of the tea jdanta 
was considered essential to their welfare, and 
Dr. Jameson, in Ins additions to tlie original 
plantations in the Hliimtal district, only car- 
ried out the selections and intentions of his 
predecessor. Russi.‘ah Kooa Sar, and Anoo 
Kar, especially these last, as their names imply, 
were situated in essentially valley land. Tiio 
natives of Kiimaon divide all land into 
ooperaon^ Or high, and tulaon^ or low, which 
last division also includes secra^ or actually 
wet or irrigated soil ; and the original recom- 
mendations of the Tea Committee certainly 
did not point to the latter. Hut these nurseries 
also had another defect. They for the most 
part occupied land which the villagers of 
the Chuckliatta district preferred to keep in 
their own occupation, and official pressure was 
undoubtedly used before tho landowners agreed 
to tako wliat was considered a compensating 
rate of rent. 

We o»?.*8elve8 at {bat time filled a subordi- 
nate positivui ; and in lianding over wheat 
and rice lands for ti»e planting of tea, wo 
only acted under the orders of superior author- 
ity. But nevertheless, in our civil executive 
capacity, our hands, as duly recorded by Dr. 
Jameson, did deal the fatal blow, and we do 
not now wish to deny our responsibiliiy ; but 
the whole thing was a mistake, and we our- 
selves, some time before w’e resigned tlie Com- 
missionership to its present philanthropic iii- 
cuoibent, having been instant in season and 
out of season in personally representing to 
the head of the local Government the claims 
and wishes of the ZemindiAs, had the great 
satisfaction of restoring to them their lauds, 
and recedving their tlmnks. On this mutter 
Mr, Robert Fortune, the celebrated gardener- 
traveller, to whom English florists owe so 
much, in bis fiist report on the condition and 
proapects of tea cultivation in the North- 
West Provinces, dated September 6tb, 1851, 
after objecting to tho “ low flat land" as un- 
suitable for tea, remarked ; “ Besides, such 
lands aro valuable for other purposes. They 
are excellent rice lands, and, as such, of con- 
siderable value to the natives." And in his 
second report, in 1856, he made the following 
observation : “ Jn my former report to Goveru- 
ment, it was necessary to express an opinion 
on some other plantations in this district, 
where the land, which had been chosen, was 
not suitable for tea. Since that time these 
plantations have very properly been abandoned, 
and the land returned to the natives for the 
cultivation of rice and other crops, for which 
it is well adapted." We have no wish to 
revive the controversies raised by what may 
be called the Fortune Episode*' in the 
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geuerul history of llimalayau tea; but ia 
recounting our own eximrienoes on the sub- 
ject of Kumaon tea in particular, it would 
have been almost dishonest to have maintained 
a complete silence on the vexata qumtio of 
moist and dry sites, or to have omitted some 
mention of the only remarkable ofiicial mis- 
take committed in the course of the Govern- 
ment exploitation which at last culminated 
in such brilliantly successful results. 

Putting aside the point of controversy, 
which, after all, chiefly referred to a temporary 
state of the Kaolagir* plantation in Dehra 
Dun, the earlier deputation of Mr. Fortune 
to the tea plantations — a most important and 
beneficial event in the history of Indian tea, 
being made by one thorouglily aequainted with 
China — brought to proof quite as much as did 
his second, the very great impetus which had 
been given to the spread of the plant by the 
energetical efforts of Jameson. 

We ourselves, after the lapse of twenty-six 
years, still remember with the liveliest 
pleasure the visit of Fortune to Kumaon in 
1851, and tlie enjoymemt and profit we received 
from his interesting and itistnictive conver- 
sations at Naini Tal and its vicinity ; while 
of course, it was satisfactory to ourselves, then 
filling tlie principd official post in the pro- 
vince, to find lliat he sympat)iized»with our 
own views as to the future sites of* teat iu our 
districts. 

We had been a little disappointed by the 
result of a visit paid by Dr. Jameson in the 
autumn of 1846 to our pet tract, Kutyojr, 
concerning which lie reported in July 1847 - 

** I accorajianied Mr. Commissioner Lushing- 
ton to Byznath, being informed by him and 
Mr. Batten that in its neighbourhood a largo 
tract of country, well adapted to tea cultiva- 
tion, was lying waste, Sucli, however, no 
doubt, was the case prior to the last settle- 
ment ; now all the irrigable land is covered 
with rich cultivation. I must, therefore, 
extend the plantations in the Chukhata dis- 
trict.*’ It was with corresponding satisfaction 
that we found Mr. Fortune in 1851 fully alivo 
to the great importance of Kutyoor as a tea 
district, and we cannot refrain from quoting 
at length his recorded opinions on tlie same 
subject Kutyoor is the name of a large 
district 30 or 40 miles northward from 
Almorah, in the centre of which the old town 
or village of Cyznath stands. It ia a fine undu- 
lating country, consisting of wide valleys, 
gentle slopes, and little hills, while the whole 


* Formed by Dr. Jameson in I84rl, and sold to the 
Bajahof Sirnmr (NaUn) in 1867. 

t Amoner other remark.s in his first report occurs 
the followintr “ There is no such scarcity of tea 
land (t.fl. ‘ the hilly land, suidi as the tea plant 
delights in) in these mountains, more particularly in 
Eastern Gurhwal and Kuraaon. It abounds in the 
districts of Faori, Kunour, fj<'bba, Almorah, Kutyoor, 
and Bhimtal ; and I was informed by Mr. Batten* 
that there are lar^o tract-s about Guni'olee and 
various other places equally suitable. Much of this 
land is out. of cultivation, while the cultivated por- 
tions yield on au average only two or throe auaas per 
aero of tovenuo,’’ 


is intersected by numerous streams and sur- 
rounded by high mountains. The soil of thia 
extensive district is most fertile, and is capable 
of producing large crops of rice on the low 
irrigable lands, and the dry grains and tea on 
the sides ot the hills. From some causOf 
howtjver, either the thinness of population 
or the want of a remunerative crop large tracts 
of this fertile district have been allowed to 
go out of cultivation. Everywhere I observed 
ruinous anjji jungle covered terraces, which 
told of the more extended cultivation of former 
years. Among some hills near the upper por- 
tion of this district, two small ten plantations 
have been formed, under the patronage and 
superintendence of Captain llamsay, Senior 
Assistant Commissioner .... I never 
saw, even in the most favoured districts of 
China, any plantations looking better than 
these.*’ 

In our own Settlement Koport, written in 
1846, which will bo found printed in tho 
Kumaon Official Iteports published by the Govern- 
ment of the N. W. Provinces, Agra, 1851, 
we had stated as follows : — “ A.t pne time from 
the citadel of Runohoola above their •capital 
Kutyoor, the ancient rulerS of the hills must 
have looked down and around on an almost 
unbroken picture of agricultural wealth, for 
not only in the valleys, but up three-fourths 
of the mountain sides, now covered with 

enormous forests of pine 

the well-built walls of fields remain in mul- 
titudinous array, terrace upon terrace, a monu- 
ment of former industry and populousness, 
and only requiring the axe to prepare an im- 
mediate way for the plough. The valley of 
Byznath being situated on tho frontier of 
Kuraaon, with Gurhwal, and in the neighbour- 
hood of Budliaii Fort, was often, in all 
probability, the scone of border conflicts and 
military exactions, and the desertion of vil- 
lages having once commenced, the deteriora- 
tion of climate, originating in tho spread of 
rank vegetation and the neglect of drainage, 
&c., may bo supposed to have gone on from 
worse to worse, till finally the heat and mois- 
ture were left to perform all their natural ill- 
ofllces, unchecked by the industry of mau. 
Viewing, however, the present slight improve- 
ment in a hopeful light, and remembering the 
^Icss favourable situations in which nurseries 
are thriving, wc are of opinion that the district of 
Kutyoor (Byznath) would be found the one most 
deserving of selection for future spread of the 
Kumaon tea cultivation. Irrigatable unoccu- 
pied lands, at between 3,000 and 5,000 feet 
above the sea, abound on the lower slopes of 
the hills, while much of. the good land in 
actual possession is occupied by migratory > 
teiiants-at-^ll, unattached to the soil, in whoso 
place the Piidhans of villages could have no 
reasonable objection to see profit-paying, 
wcftlth-planting gardeners.^' In another place, 
after describing the desolation causea by tigers 
j in the neighbouring pergunnah of Gungolee, 
aqd after showing the small amount and pre- 
cariohs character of its reveEuJer**»<i 
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lities for obtaining waste lands, we added— 
“We have named this pergunnah as one of 
those most favourable for the tea-growing 
experiment. We do not fear the expulsion 
of well-armed, and what is better, well-paid 
mnlees from their fenced nurseries by the com- 
bined eiforts of all the fera naiurnn of 
Gungolee.'* We may, we trust, be permitted 
to look back with pride to these and other 
similar vaticinations of our own in regard to 
Kumaon tea, when in 1877 we fre able, in 
recording our recollections of our antiqum 
sedes,'' to point to the long list of flourishing 
tea plantations in Kutyoor, and now, on the 
earliest possible occasion, publicly to thank 
those of the existing Kumaon planters who 
have given or sent to us iheir thanks for 
haying been the first to declare the suitability 
of the sites now occupied by their estates, and 
to prophesy their future wealth. But our 
own greatest triumph, and the main cause of 
the present prosperity, are to be found in the 
fact — one most kindly and hospitably brought 
before our own eyes in 1865, when we took 
leave of Kumaon during a final visit from our 
last Indian station, Agra, — that Dr. Jameson 
himself established* a principal nursery and 
factory at Aya Tolee, near Byznath, which 
became the centre of the best and richest tea 
district in Kumaon. 

We cannot close this paper without adding 
to the names, which, in these notes, have been 
mentioned in connection with the introduction 
and progress of tea in Kumaon and Gurhwal, 
the distinguished name of Sir John Strachey, 
the present Financial Minister of India, lately 

* Under orders of Liont.-GoTemor, If. W. Pro- 

vinoes, dated Slat July 1864, 


Lieutenant-Governor of the N. W. Provincesi 
and for ten year» of his younger life, a most 
important member of the Kumaon Civil Com* 
mission. We are not conscious of any undue 
partiality caused by family ties, when wo 
state our conviction that the hill provinces 
owe an immense debt of gratitude to him. If 
science owes to his well-known and able elder 
brothers, Colonel Henry i^tracbey and General 
Richard Strachey, the pioneer development 
and elucidation of all that is most interesting 
in the geography and geology of the Hima- 
layan regions, belonging to, or adjacent to 
Kumaon, — with no less distinction will the 
words progress and light be always asso* 
ciated with the name of John Strachey, in the 
civil, moral, intellectual, sanitary, and material 
history of Kumaon and Gurhwal.* 

In conclusion, as the very best commentary 
on all that we have been telling, we append 
to this paper the list of the private plantation 
in the Dehra Dun, which accompanied the 
admirable official memoir on that district in 
1874 by Mr. G. R. C. Williams, Bengal Civil 
Service, and a similar list for Kumaon and 
Gurhwal in 1877, which we have recently 
received frem Almorab. Verily, the few seeds 
sown in those early diminutive plots in 
Kumaon and Foreign Gurhwal in 1835, under 
the auspices of TVaill and Falconer, have 
produced ahyjindant fruit. 


• As bearing’ on our own particnlar subject, Iho 
•‘Kotea on the cultivation of Tea in Kumaon and 
Gurhwal,** written by J. Strachey, Esq., Souior 
Assittant Commissioner, Gurhwal, dated 30(;h May 
1864, and printed by the Government N. W. Pro- 
vinces, among other papers of that year at their 
Agra Press, may be remrred to as communication of 
the highest value. 


List of Plantations in Kumaon and Gurhwal, 1877. 

Furnished by E. G, Batten^ Fsq., Extra Assistant Commissioner, 


Alphabetical Name of Concerns. Name of Gardens. 


Proprietors. 


1. Berenag 

(In Pergunnah Gungoleo, Puttee 
Buraon) 

2. Cheerapanee ... 

(In Pergunnah Kaloc Kumaon, Puttee 
Tulla Charal). 

3, Chowkooreo 

(In Pergunnah Gungoleo, Puttee 
Buraon). 

4, Doonagiree 

(In Pergunnah Palee, Puttee Mulla 
Dwara). 

6. Dr. Oldham*! Tea Gardens 

(No. 1, at Hawiilbagh old Cantonment^ 
near Almorah 

No. 2, in Pergunnah Chukata, near the 
Bheemtal Lake, and all the remain- 
der in the great Tea District of 
Xu^oor to the north of Almorah). 


Berenag 

Purana Thul, Peerpulti 
Cheerapanee 

Chowkooree 

Cbinnateo 

Doonagiree 


Hawulbagh Linos 

Bheemtal 

Nowghur 

Lucknee 

Burgwar 

Mulla Dhoba 

Tplla Dhoba 

Downee 

Nurguaree 

Pitlakote 

Whendra 


W. J. Galway. 

S. Carrington and J. Isaac. 

Major C. A. de Kantaow. 

J. G. Bellairs. 

C^w & Co. 

1 

Oldham, Esq., LL.D., 
• r.a.S., F.Q.S., *0. 
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Alphabetical Name of Concerns. 

Name of Gardens. 

Proprietors. 

6. Dumlote 

Dumloto 

R. M Dalzell. 

(In Perjjunnah Kutyoor). 



7. Fernhill 

Fernhill 

Col. J, J. Dansey. 

(In Porffunnah Kalee Kuinaon, Puttee 


Bisong). 

ri. AyaTolee 

1. Messrs. C. A N. Troup. 

8 Government Tea Gardena 


(2. Hnwulhagh • 

2. Motee Ram Sah, 

9. Gwaldum 

1. Gwaldum 

T. A. Warrand. 

(In Pergunnah Budhan, Zillah Qurh- 

2. Cheringa 


wal). 


10. Jhnltola and Sunoodhiar 

1. .ThuUola 

Moonshee Etmam Ali. 

(No. 1 in Puttee lUiiaon) 

(No 2 in Puttee Kumsyar, Porgunnah 

2. Sunoodhiar 


Gungolee). 



11. Kouttanie Tea Co., L mi tod 

Kousanio 

Kousanie Tea Co. 

(In Pu»‘gunnah Kutyoor). 



12. Eumaon and Kutyoor Tea Co. 

1. Wagoola 

2. Megreo, Ac. 

C J. R. Troup. 

Sir R. J. Meade, K C.S.I. 

(In Porgunnah Kutyoor) 

Major D N. Murray, 

Col. W. H. Hawes. 

Col. H. J. Hawes. 

Col. J. P. Waterman. 




Capt. G. W. Cockbujn. 
Major C. H. Hinchcliff. 

N. F. Troup. 

Col. A. S. Smith. 

• 


Capt. G. S. Tait, 

13. Lockington ... ... * ... 

1. Ohuttyeo 

(In Porgunnah Kutyoor) * 

2. Bronga ... 

3. Ava Tolee 

4. Diahholoe 

> N, F. J. Troup. 

14i* Tiodh ««« ... ... 

Lodh 

C. J. Ackland (lessee). 

(In Pergunnah Barramundul, Puttee 

Borake Kao) 



15. Lohooghat ... ... 

Lohooghat ... 

Mrs. Richards. 

(In Pergunnah Kalee Kumaon, Puttee 


Bisong). 



16. Moosetee 

Moosotoe ... ... 

J. Henry. 

(In I'ergunnah Chandpoor, Putoo 


Ohuprakot, Zillah Giirhwal). 



17. Newton Dale ... 

Newton Dale 

J. Newton, 

(In Pergunnah Kaleo Kumaon, Puttee 



Charal). * 



18. Nowghur ... ... 

Nowghur ... 

Dr. Oldham. 

(In Kutyoor). 

J. Henry. 

19. Paoree 

Paoreo 

(In Pergunnah Barah Syoon, Puttee 


Nandul Syoon, Zillah Gurbwal). 


F. J. Wheeler. 

Capt. R. Wheeler. 

20. Bamgurh and Jhulna 

( Jhulna ... 

IHamghur ... 

(1. In Pergunnah, Bamgurh, Kumaon) 


(2. In Puttee Occhoor) 

• 


21. Eyekote 

(In Pergunnah Kalce Kumaon, Puttee 
Charal) ' 

22. Silkoto 

Ryekote 

W. J. Lyall. 

Silkoto 

Mrs. Cumberland. 

(In Pergunnah Lohba, Zillah Gurhwal) 


Capt, T. N. Harward and 

23. 8itolee 

Sitoloe ... 

(In the suburbs of Almorab) 


brother. 

24. Tilwareo 

Tilwareo 

H. M. Shepherd. 

(In Pergunnah Budhan, Zillah Gurh* 
wal) 

26. Willow Bank... 

• 


Willoyv Bank 

J. Richards. 

(In Pergnnnah Lohba, Zillah Gurhwal.) 

f • 

— $ 


Jf«m. —Yield of EuniAon Tea, 1870 : 678,0001b8. (3^,0001b8. sold in India to Central Asian* merohantf.l 
Estimated yield, 1877, 690,00ulba. 
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TEA IN DEHRA DUN. 

Sketch of its Origin and Progress. 


Thb origin of the tea industry in the Dun 
dates back some f^rty years ago. Dr. Royle, 
then Superintendent of the Botaniiial Gardena 
at Shaharunpore, recomuionded the cultivation 
of tea in the ilimaiayaa to the Indian Govern- 
ment in the year 1827, and again pressed the 
matter on the attention of Lordt Bentinck 
during hia visit to Shaharunpore in 1831. In 
his opinion, Jerrapani, situated about half-way 
between Raj pore and Mussoorie, at an eleva* 
tiott of about 6,000 feet, was the best site for 
the experiment. About 1834, Lord Bentinck, 
with the sanction of the Court of Directors, 
determined to give tea cultivation a fair trial, 
and the inevitable committee was appointed to 
draw up a plan for carrying out this design. 
Guided by the fact that, in the mountainous 
tracts of our northern and eastern frontier, 
several species of plants are found indigenous 
which are also natives of China, and are not 
met with in other parts of the world, “plants 
raised from imported China seed were distri- 
buted to several of the Sub-Himalayan districts, 
and Dr. Falconer, Dr. Royle’s successor, in 
May 1838, succeeded in growing tea plants in 
Shaharunpore itself, from seed procured from 
the nurseries at Koth, in Gurhwal. In 1844 
a Government tea plantation was coraraenced 
at Kaulaghur in the Dun, a couple of miles 
west of the city of Debra, under the manage- 
iiient of Dr. Jameson ; some 400 acres of land 
having been taken up for the purpose. The 
soil is described, in Williams’s Memoir of the 
J)un^ as “ Composed of clay and vegetable 
matter, with a slight mixture of sand, resting 
on the usual shingly subsoil of limestone, sand- 
stone, clay slate, quartz, <&c., found in the 
surrounding mountains.” In 1850, Mr. Fortune 
a gentleman familiar with tea cultivation 
in China, was deputed by Government to visit 
the various plantations, and reported rather 
unfavourably on the condition of the plants 
at Kaulagh ur, making various suggestions for the 
improvement of the cultivation. Again in 1856 
the same gentleman reported much more favour- 
ably ou the garden, attributing the improve- 
ment to his own suggestions. This elhuted 
a reply from Dr. Jameson, pointing out that 
Mr. Fortune had previously condemned the* 
Dun in toto as unfit for tea cultivation ; and 
that any suggestions he had made bad been 
anticipated by some notes on tea planting 
compiled by Dr. Jameson himself. Tne con- 
troversy attracted some attention at the time ; 
but it is siifiioieut now to note that Mr. 
Fortune’s condemhatvm of the Dun, as un- 
suit^d to tea, was evidently a mi^iake, as is, 
evinced by the yearly increasing outturn. 
In 1867, Dr. Jameson estimated the tea- 
bearing ciHiabilities of the Dun as follows « — 
Number oracres capable of produc- 
ing tea ... ... lOOjOOOlbs. 

Yield per acre ... ... 100 „ ’ 

Total outtu^r ... ... 10,000,0p0 J, 


This appears to be a greatly exaggerated 
estimate as regards the area available for teas, 
while t)io estimated ofitturn per aero is far 
too small assuming anything like good manage- 
ment and cultivation. It will be seen from 
the tabular statements which will follow, that 
tea in the Dun, though unable, perhaps, to 
rival the large outturns in Assam and Caohar, 
which are known iu some cases to be as much 
as 700 to 8001 bs. per acre, is yet capable of 
producing at least four times as much as Dr. 
Jameson allowed ; one garden of the Debra 
Dun Tea Company showing an average for 
1877 of more than 400lb8. per acre. Ou the 
other hand the area likely to he available for 
tea cultivation is considerably over-estimated. 
Including the southern face of the Mussoorie 
hills, from the watershed down, and the north- 
ern face of the Siwaliks, the total area of the 
district is about 450,000 acres. Of this, fully 
250,000 acres must be deducted for forest 
reserves, the area of the stations of Mussoorie 
Rajpore, and Dehra, and for the numerous 
village sites. Of the remaining 200,000 acres, 
it is improbable thaUany of the area at present 
devoted t6 the cultivation of cereals and other 
food crops Will be given up; nor would such 
soil be profitable for tea cultivation. Deduct- 
ing this area, and allowing for t)ie considerable 
amount of unprofitale land, such as the banks 
and beds of the broad stony or streams 

in which water fiows only in the rams, it is 
improbable that more than 50.000 acres of 
land are practically available for the cultivation 
of tea. Taking into consideration the facis 
that tea gardens require a considerable amount 
of capital to start, and entail waiting several 
years for any profitable return, it would a]>pear 
that 16.000 or 20,000 acres ia^about the largest 
admissible estimate of the area of land in 
Dun likely to be brought under tea. at least 
for a generation or so. Assuming that 20,000 
acres may possibly be bearing ten in the 
course of time, and taking the outturn at200lt>3. 
per acre — a fair average of the present pro- 
duction in the Dun on the working gardens — 
a total yield of some four millions of pounds, 
or less than half of Dr, Jameson’s estimste, 
may be looked for in the dim and distant 
future ; but such a prospect is too remote to be 
of any practical value. The present outturn, 
although it has more than doubled in the last 
five or six years, is only a little over six 
lakhs of pounds, or about one-seventh of the 
possible production estimated above. 

Severarother tea gardens were opened out 
in the Dun within the decade succeeding 
the commencement of the Government plan- 
tation at Kaulaghur ; and by the year 1862, 
’kbout the same time as the elder Williamson 
was planting out garden after garden in 
Assam, and several tea companies had been 
formed there, the present Dehra Dun Tea 
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Company, com prising Hurbunswala (formerly 
the North-West Tea Company's garden) and 
Arcadia, both then garden several years old 
was started. It was originally under the 
same Calcutta direction as the now defunct 
Central Assam Company, whose gardens are 
still flourishing under the management of tho 
Land Mortgage Rank. This Dchra Dun 
Company has passed through many vicis- 
situdes and changes of management, and at one 
time it came near to %hare the fate of tho 
Central Assam Company, its shares being 
quoted at a discount of 97 per cent. But it 
pulled through somehow ; and now, with a 
focal board off direction, and two thoroughly 
practical and experienced planters as managers, 
its gardens are undoubtedly the host in tho 
Dun, as the tabular statement (II) clearly 
shows. 

In 1867 the Eulaghur plantation was sold 
by Government to the Itaja of Sirmoor for 
two lakhs of rupees, and it has now developed 
into a v.duable property, wliich well repays 
the purchaser, giving him a gross yearly 
income of over half a lakh of rupees, exclud- 
ing working expen 8<‘8. In 18(i2, Dr. 
James<m estimated the area under tea at 2,500 
acres, and in 1804 it put down in Mr. 
Danieirs settlement rept)rt at about 1,700 
acres ; but these figures •are in neither case 
very reliable. • 


Present Area and Outturn. 

In 1872 the Government called for returns 
regarding the area and outturn of tea in the 
Dun, but the figures arrived at by them 
differ considerably from the results obtained by 
Mr. Williams, the Assistant Superintendent of 
the Dun, in 1871, who, at the r<*que8t of the 
Secretary of the Board of Revenue, N. W. 
Provinces, made careful personal enquiry 
into the matter. ^Tho figures accepted by the 
Government were as follows : — Area, 1,801 
acres. Outturn, 4ll,548tb3. Average per 
acre, 228’5tb8. ; while Williams gives a larger 
area, but a much smaller produce, viz, : — Area, 
2,024 acres Outturn, 287,828lha. Average 
per acre, 142ths. The latter figures are proba- 
bly the nearer approach to the truth ; altliough, 
as will be seen from Mr, Williams’s return, 
which is appended, the outturn is not in all 
cases for the same year ; in some places tho 


produce for 1870 being given, and in others 
that for 1871. Moreover, in most cases 
the figures are only estimated, the exact 
a(4ual outturn being given for only one or 
two gardens. 

However, this statement being the result 
cf personal enquiry, and agreeing so closely 
in total, if not in detail, with th« area of 
old tea given in statement (II.) for 1877, 
it is probably correct as to area, and not far 
out as to outturn ; though the average per 
acre is mu^i smaller than that arrived at by 
tho Government return, and also than the 
present average. Mr. Williams seems to 
have btjeii impressed by Dr. Jameson’s 
estimate of 100 tbs. per acre, which was, as has 
been shown, far too small. 


(I.) Abstract of Mr. Williams s Return 
of Tea in the Dun in 1870-71. 


Name of Plantation. 

i 

a . 

to 

eS i4 

O O 

Outturn 
in lbs. 

Bkhabks. 

• 

Dehra Dan Co. 

.•560 

130.000 

For 1871. 

Annofiold 

300 

60,000 


Banjarawala ... 

100 

6,264 

For 1870, ap- 

Lakhanwala 

50 

1,048 

pr o X i m a t e 
figures only. 
Do. do. 

Kaulaurhur 

260 

64.036 

Exact oiittum. 

Goodrich (-iardens... 

82 

6,240 

For 1871. 

West Hope Town ... 

f)8 

10,000 


Naranjanpur 

80 

4.800 

For 1870. Irri- 

Ambarreo 

170 

13,000 

gated by canal. 
For 1870, 

Koae Villa (or 
Hurawala 

48 

3,000 


Cbarlevilie ... 

76 

4,000 

Under native 

Harbajveala ... 

110 

9,000 

management. 
Approximate 
figures for 
1870 

U nder native 

Qarhi ... 

30 

2,200 

management. 
Do. do. 

Dartawala and Am- 
biwala ... 

! 

17 

800 

Do. do. 

Nathannnr 

15 

450 

Do. do. 

Doom Siugh’s Gar- 
den ... 

69 

3,000 

Do. do. 

Kanya LoU’s Oar- 

don ... 

19 

1,000 

Do. do. 

Acres 

2,024 

297,828 
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The t^tal area of land at present under tea 
in the Dun is therefore about 3,160 acres; 
and there is little doubt that within the next 
two or three years it will amount to fully 5,000 
acres, as extensions which will bring it up to 
4,378 acres are already in contemplation; 
while it is probable that new ventures may be 
opened out ere long. Assuming Mr. Wil- 
liams’s figures for 1870-71 to be correct, the 
area of tea cultivation in the Dun has increas- 
ed by more than a thousand acres during the 
last five or six years, while the tea produced 
has more than doubled itself during the same 
period. 

The average outturn per acre of seven of 
the different gardens is given below, only those 
gardens being selected whose area and produce 
fis given in statement (II.), is known to be 
absolutely correct. 

1. Hurbanawala 4i0> ^ 

а. Arc«di. 397 j Dehm Doon Co. 

3. Ueogarawala ... 280 Private. 

4. Kaulashur ... 233 Rajah of Sirmoor. 

б. Ambaki ... 220 Private Company. 

6. Mulakawala ... 173 Native manage- 

ment. 

7. Nathanpnr ... 80 Do. do. 

The Dehra Dun Co. , facilis princepi^ 
heads the least, completely distancing all com- 
petitors. This is mainly owing to •careful 
cultivation and manuring, an admirable sys- 
tem of pruning, and to the absence of all irri- 
gation from the canals; which irrigation, 
owing to the large quantity of lime held in 
eolation in the water, is now almost univer- 
eally acknowledged to be eminently injurious. 
In llurbanswalu, in particular, which, after 
Knulaghur, is one of the oldest gardens in the 
Dun, the bushes are as fine ns can be seen in 
any part of India, and totally different from 
the stunted and miserable specimeus to bo seen 
in many of the smaller gardens. 

COLTIVATION, Ma^UFACTUEE, LabOUE, AND 
Geneeal Remabes. 

There appear to be certain differences of 
opinion on several points connected with the 
cultivation of tea, as regards the best method 
of sowing nurseries, transplanting, pruning 
nnd as to whether irrigation is or is not bene- 
ficial. A few nurseries have been sown under 
the artificial shade of grass tatties, which are 
placed over the young seedlings whenever the 
sun is at all powerful. The general opinion 
is decidedly against this practice, as tending 
to make the seedlings delicate and sickly ; 
most planters put out their seedlings in the 
open, and without any artificial irrigation. 
One experienced planter says ; — “ Our seed- 
beds are not irrigated at all, and are not put 
out under the shade of trees, for they are found 
to do best when in the open plain. Even in 
1877, the driest year known iti the Dun for 
100 years, the seedlings grew, well without 
Water iii the open plain,** Transplanting from 
nurseries to fill up vacancies and to plant out 
exteuflions, is generally carried out during the 


rains, a considerable quantity of moisture in 
the soil being needed to cause the young plant 
to take kindly to its new locality; while the 
general opinion seems to be against artificial 
irrigation, in this as in all other cases. Arti- 
ficial irrigation, particularly from the canals, 
seems to be almost universally condemned, as 
not only of no benefit but as absolutely in- 
jurious, and in many cases fatal to the tea 
plants, whether young or old. In the Hiir- 
banswala gi^den, patches of vacancies occur 
which it seems impossible to fill up. The 
ground has been well manured, and seedlings 
have been planted out iu these vacancies, and 
tended most carefully, but they never thrive, 
and eventually die out again. These sterile 
patches invariably exist on the banks of old 
kuls or minor irrigation channels, leading from 
the canal; and the manager of the Hurbags- 
wala garden, one of the best and most ex- 
perienced planters in the Dun, is of opinion 
that the unconquerable sterility of these 
patches is due to the former thorough satur- 
ation of the soil with canal water. The de- 
structive effect of this water is attributed td 
the enormous quantities of lime held in “solu- 
tion by it. The hills north of D^hra being 
generally of limestone formation, and some of 
the streams which feed the canal being so 
strongly impregnated with lime, that it ia 
impossible to boil pulse in their waters, a few 
drops of which will curdle milk, it may readi- 
ly be conceded that these waters are not likely 
to have a beneficial nnd fertilizing effect. On 
the suject of irrigation, the planter before 
quoted writes ; — “ The Goodrich plantations 
were once under irrigation, and there were 
45,000 vacancies. Of these, some 30.000 have 
been recovered by giving up irrigation ; and 
by careful hoeing vacancies have spontaneous- 
ly filled themselves up after a disappearance 

for three years • • • Wherever the 

canal water has been run into the tea, the 
plants have died out, chilled by the water.’* 

Canal irrigation being so injurioiis, and well 
irrigation, from the nature of the locality, 
being practically out of the question, it follows 
that the planter must depend entirely iipou the 
rainfall. When this is up to the average and 
fairly distributed over the season, without any 
long intervening space of dry scorching wea- 
tlTbr, a first class outturn may be anticipated. 
Even if the rainfall be considerably below the 
average, and yet the showers recur at com- 
paratively short intervals, a good outturn may 
bo expected. Last year, 1877, the rainfall was 
very scanty, but what little there was, was 
well distributed over the season ; so that with 
careful cultivation and go6d management, 
several of the^'gardens turned out the largest 
average outturn per acre they had ever done, 
Hurbanswala giving 449)3. per acre. Iu 1873 
the total amount of rain was rather above than 
•below the average, but the raius were very 
late in setting in, very heavy when they did 
c8me, and the preliminary hot weaker very 
4hc result being a vety^^ii'^ai^outtura 
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of tea, the a^venamod garden giving only 
190tba. per acre. 

The number of "flushes’* of leaf in the 
year is naturally an uncertain quantity ; some 
consider that there are only three or four dis- 
tinct flushes, but such flushes stand more than 
one plucking. In Assam, a flush every ten 
days or a fortnight, in the height of the sea- 
son, is no unusual thing, necessitating a con- 
siderable increase in the temporary labour 
devoted to plucking, to get rouqd the garden 
before the flush gets hard or banji ; and in a 
very good year in the Dun, somewhat similar 
flushes, though less rapid in their re-appear- 
ance, keep the manufacture going on almost 
uninterruptedly from April till October. But 
in an average year, there is a distinct break 
between April and Juno, of duration varying 
with the date of the setting in of the rains, in 
wl^ch no leaf is availabki for plucking. As a 
rule, plucking commences towards the end of 
March, and the first flush is exhausted and the 
“ suring crop’* gathered in by the middle of 
April. This year most of the gardens had 
commenced manufacturing, and made several 
thousand pounds of tea before the end of 
March. Plucking begins again in June- July, 
according to the setting in of the regular rains, 
and continues, with an occasional break vary- 
ing in date and duration according to the rain- 
fall, until the end of October or beginning of 
November. The average number of plucking 
days throughout the year is about 120, 

Pruning is carried on at various times, the 
“ tipping” of the upper shoots being generally 
done as soon as the sap has fairly descended, 
about December and January. Advantage is 
taken of the break after the spring crop is got 
in to clean out the bushes by cutting out dry 
and heavy wood from them, so as to give room 
and air to the greener and more prolific 
branches. Various opinions obtain as to tho 
best methods of pruning ; the most generally 
received and succe^ful has been indicated. 

The Dehra Dun Tea Company and some of 
the other gardens also go in steadily for manu- 
ring, making it a rule to get round the whole 
garden at least once in three years. Ordinary 
cattle manure is generally procurable from 
surrounding villages at about 10 or 12 cart- 
loads per rupee, and from its beneficial eflects, 
seems to contain all that is necessary to restore 
to the soil such fertilizing elements as aVe 
taken from it by the tea plant. 

The labour question, so complicated in 
Assam and other tea-growing countries, depen- 
dent on imported labour, is here a simple 
matter. As a rule, local labour is obtainable 
in any quantity, though the labour- 
market varies to a certain extent inversely with 
the grain market, coolies boiug^more readily 
procurable in a year when high prices prevail 
than in a year of plenty. Tho average wogey 
are Rs. 4-8 per mensem to beldnrs, and Rs. 5 
to tea nfakers *, leaf plucking being paid for by * 
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contract rates at so much per seer, the fluc- 
tuating demand for this class of labour being 
supplied by the women and ohiidren of neigh- 
bouring villages. Imported labour, or coolies, 
serving under agreement or contract for a fixed 
period, are unknown and unneeded in the 
Dun. 

The manufacture is, of course, muck the 
same process as elsewhere. Little or no mncbi<- 
nery is used, the rolling being done entirely by 
band, and the panning and drying off in the 
usual manner. The Dehra Dun Company 
have lately got up from Roorkee a new cylin- 
drical revolving drying machine, tho tea being 
enclosed in wire cages within this long cylin- 
der, and kept revolving, while blasts of hot air 
are driven through ; but the machine has not 
yet been practically tested. 

A good deal of green tea used to be manu- 
factured and sold locally to Cabulee and otlier 
trans-frontier merchants, who came to the 
factories and took over the tea in bulk, 
packing it into their own bags, and casting 
it off at their own expense. This was a very 
profitable method of disposing of the pro- 
duce of the gardens, as packing and freight 
charges were saved, but from various causes, 
partly political and partly local, carelessness, 
and competition* elsewhere, this demand 
gradually, declined, and has now ceased al- 
together. Very little green tea is now made 
in the Dun, probably not more than I5,000lb8 ; 
and the bulk of tho outturn of all classes of 
tea is packed and transmitted to Calcutta, 
cither for sale there or for shipment to Eng- 
land. A small quantity of tea is offered for 
sale occasionally at the general auctions in 
Mussoorie, and some comparatively large 
parcels are bought up by a local firm, Messrs, 
Buckle and Company, for retail sale ; but 
as compared with the total outturn of over 
six lakhs of pounds, the local sale, since the 
loss of the Cabul and trai^-frontier custom, 
is comparatively small. 

iThe class of plant in the Dun is principally 
China and hybrid, with a close assimilation 
to China. Of Assam hybrid there is very 
little, and of the pure Assam variety but one 
or two isolated specimens. The Assam and 
Assam hybrid are both far too delicate plants 
to withstand the hard climate and winter 
frosts of the Dun ; and there can be little 
doubt that tho larger and softer leaved varie- 
ties of the tea plant are unsuited to the Dun, 
while the hardier China and China hybrid, 
though less productive in softer and milder 
climates, are best suited to the northern 
sub- Himalayan tracts. As regards quality^ 
the Dun teas, like most Himalayan teas, are, 
as a rule, superior in delicacy of aroma and 
flavour to those of Assam and Cachar, 
though inferior in strength ; and may be 
classed with the Kumaon and Kangra YAll^y 
teas, — Ftoneer, 


( 258 ) 


TEA IN DEHBA DUN, 


TEA IN DEUBA DUN. ( 259 ) 

Appendix XV. to Mr. G. R. C. Williams’ Historical and 
Statistical Memoir of Dehra Boon, 1874 . 

List of Tea Tlantaiions in 1871. 


No. 


1 

2 


3 

4 


6 


6 

7 


8 

9 


10 


11 

12 


Nahb op Flaitx. 
ATX02r. 

Naui ov OwinsB, Ac. 

Estimated 
Area under 
Cultivation 
in Acres. 

Estimated 
Annual ; 
Outturn. 1 
iu tbs. 1 

Estimated ; 
Value of 1 
Anuual j 
Outturn. 

Arcadia 

Hurbnnswala... J 

Dehra Doon Tea Co., 
Limited. 

Manager, Mr. MInto ... 

Acs. Bds. 
220 0 

330 0 

lbs. 

eOjOOO'J 

80,000 J 

Es. 

70,000 

Ann Field Tea 
Company. 

Manager, Mr. Watson 

800 0 

60,000 

37,600 

Bunjaravrala ... 

Mrs. Enyvett ... 

100 0 

6,261 

2,632 


• 

• 




Lnckunwala ... 

Ditto ..« ... 

60 0 

1,048 

655 

Eowlaghir ... 

Goodrich 

The Nahun Baja 
Manaeer, Mr. Mooney 
Mrs, Vausillart 

250 0 

80 0 

64,026 

0,200 

27,013 

3,900 

•a 





New Goodrich ... 

Ditto 

2 1 

40 

28 

West Hopetown 
Company, Limited 

j 

] 

68 0 

s 

10,000 

6,260 

Nirunjunpoor ... 

Col. Maopherson 

80 0 

4,800 

3,000 

Ambaree 

Ambaree Tea Co. 
Manager, Mr. Barnard 

170 0 

13,000* 

10,000 

Bosorilla 

Capt, Swoteoham ... 

48 0 

• ^ 

3,000 

2,000 


Carried over 

2,198 • 1 

• 

277,378 

1,62,978 


BsxiBn. 


This calonlaiion is for 
1B71. Manager says that 
allowing the possible out- 
turn to bo 15,000IbA., end 
making deduction for loss, 
he considers 12.^,000lb8. 
only as the smonnt which 
would actually reach the 
market. He has flso 
made allowance for the 
fact that the class of te^ 
made by him (green) baa 
fallen 3 annas and 4 annas 
a lb» since Jfebruary. 


This calcnlation ill for 
1870, The concern being 
a private one, and badly 
managed, like all of the 
same sort on the Doon„ 
it is hard to obtain exact 
statistics, but those given 
are pretty correct. 

Same remarks apply 
here also. Moreover, this 
was a jungle in 1869, and 
not more than 4001bs. of 
tea have been sold as yet. 


The onttom inl869wa9 
40()lbB.; in 1870, S.OOOlba. 
That given is the ostimat* 
cd outturn for the cur- 
rent year. The value of 
the 1869 outturn was 
2,000 rupees, which in 
1870 increased to 3,86tl 
rupees. Mrs. Vansittart 
considers that this may 
possibly rise to 4,000 ru- 
pees in 1871 

A very young plantation, 
tried experimentally in 
other soil. 

The Company has been 
kept going by contribu- 
tions among the share- 
holders, but its prospects 
are improving, (jol. Alac- 
pbersoo, the resident 
shareholder to whom the 
acoouuta are rendered, 
has furnished this return. 

This calcnlation is for 
1870. The plantation 111 
that year did not pay its 
working expenses, in spite 
of fdhilities for canal ir- 
I ri^Htiou. 

1 This calculi^tion is also 
for 1870. 
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Wo. 

Wams ot Plaht- 
atiom. 

Naioi o» OWVIB, Ao. 

Estimated 
Area under 
Cultivation 
in Acres. 

Estimated 
Annual 
Outturn, 
in n>s. 

Estimated | 
Talue of 
Annual 
Outturn. 

Bbmabks. 




Acs. 

Bds. 

lbs. 

Bs. 


1 


Brought forward ... 

2,198 

1 

277,378 

1,62,978 


13 

Cbarlevillo ... 

Mrs. Dieh, let to Mrs. 
Beilly. ^ 

76 

0 

4,000 

2,600 

The returns for 1869 
when the estate was in 
Mrs. Dick’s hands, mce aa 
follows ; — 

Acres, lbs. Bupees. 

60 3,000 1,800 

Tn 1870, the estate was 
under the management of 
a native agent, who is 
said to have rendered no 
account. The calculation 
for the present year is a 
roiicli estimate by Mrs. 
Reilly’s son. 

14 

Htirbbiijwala ... 

Lala Bam Nath ... 

110 

0 

9,000 

6,344 


15 

Onrbee ... 

1 Ditto ... 

30 

0 

j 2,200 

1,362 


16 

» 

Parfawala and 
Ambeewala. 

Mohnnt Fretum Dagh 

17 

0 

800 

300 


17 

Nnthnnpoor ... 

Myan Bnbere Sing, son 
of Baja Lall Sing. 

15 

1 

%50 

t 

281 


18 

Dhoom Singh’s 
Plantation. 

Dhoom Sing ... 

69 

0 

3,000 

1,600' 

1 

! 

19 

Nirnnjonpoor 

Eunhja Lall ... 

19 

0 

1,000 

600 



I 

Total ... 

2,524 

2 

207,828 

1,74,865 



Tea in Dehra Doon. 

The Dehra Doon Tea Industry has increased 
irith surprising rapidity during the last ten 
years. For some few years now, the Doon 
planters, as also those of Kumnon and the 
Eangra Valley, have had to face circumstances 
running against them. These untoward cir- 
cumstances have dated from our occupation of 
Quetta, which rendered Ameer Shere Ali sus- 
picious, and the consequence was the closing 
of the Central Asian Market. Orders hadi 
previously come from the holy city of Bokhara, 
and buyers came to the doors of the planters, 
gave them good prices, and took the tea away 
in bags. The initiation of a new policy under 
Lord Kipon has revised the Central Asian tea 
trade, which indicates a confidence in our being 
able to keep communications open. It would 
be hardly fair to expev^t high prices^all at once ; 
blit news from Umritsur raises the*liopc8 of the 
planters. Indeed, since I commenced these „ 
fetters, the Umritsur tea merchants have been 
buying liberally. The good done by tea tsil- 
tivation in'the Doon can scarcely bo estimated. 

A few years ago they were losing heart and » 
desponding^buiJveUer times appear to com- 


ing. I may mention, as an illustration of 
the hopefulness of men whojiave taken to tea 
culture, that on a plantation which I visited on 
niy way out to Nahun, I could look over 1,000 
acres ; a good share of it planted since a former 
visit six years ago. The pioneers of tea cul- 
tivation had a hanl time of it. In 1848 nearly 
54,000 acres of cultivable land were lying in 
waste. A few grants have been made ten years 
before to favored individuals, many of them 
Government officials, but failure resulted from 
numerous causes, such as unwieldy grants, 
deaths of cultivators from malaria, ignorance 
of the grantees, and hopes of great things 
from Government. But, alas! Government 
officials were prohibited holding land by the 
Ilorae Government, and there was a panic, 
many civilians selling their interests for 
almost anything offered. Immediately after 
that, however, the rules were relaxed, and 
even civilians have cultivated the Doon re-- 
sources to a profit. The grants, too, under 
^Lord Canning’s rules, helped European enter- 
prise by allowing the purchase of estates in 
fee-simple , — Indian Daily 
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Dehra Dun Grants. 


Thkbb are in round numbers about 
500,000 acres of land in the Doon, and of 
thU large expanse it may safely be said 
that more than otie4ialf is suitable for 
tea. Of this 250,000 acres, the total 
area under tea, is not over 2,500, or I per 
cent., and yet we read that tea land in 
the Doon is scarce ** and dear.*' These 
two statements seem irreconcilable, yet 
they are both true. The fact is, that 
almost all the suitable land here is 
reserved by Government, and is under 
Forest control. 

The natives call the Forest Officers the 
“ Juiiglee-wallah Sahibs," and a more 
suitable appellation could scarcely be 
found ; not that it applies to them 
personally (as doubtless they are 
gentlemen) but to their office ; for they 
have not charge of forests, but jungles. 
In no other country in the world, save 
India, would these preserves be styled 
Forests, 

If you go into one of these preserves 
you find something that might have posed 
for the late Canon Kingsley’s description 
of West Indian tropical vegetation — 
knarled trunks of trees that will never 
be of any use except as firewood ; every 
third tree warped and bark bound by 
jungle creepers ; and an undergrowth of 
suitable density for harbouring wild 
game. The highly-paid officers are busily 
employed iu granting passes to any one 
who chooses to purchase firewood at 10 
annas per cart load, or grass at, I am 
ashamed to say, how very small a number 
of annas per load. 

Now and again we read iu the 
Western J^rovinces Gazette of so 
many more square miles being reserved 
under 2iid Section of Act Vll of 1865 ; 
which simply means so many miles 
removed from the operation of the planters 
to be cultivated ns jungle, lii the 
North-Western Provinces Gazette of 17th 
March 1877, p. 285, the details are given 
of a large tract of land being reserved for 
State Forestr—the quantity beiug 56I’5Ii 
square miles. This is equal to 359,385 
acres, a large proportion of which is 
suitable for tea. Almost all the available 
laud is iu the hands of Bunias and small 
zemindars, who, as a natural consequence, 
get abnormally high prices for tlieir land 
when they deign to sell ; but their ideas of 
the value of land for tea are so iiifiated 
that many of them wont sell at all*» 
Would it not be wise were Government to 
give giants of this fine land to bond fide 
iuvestui's iu tea P Capital would speedily 


flow to the district, and tliis, absolutely 
the healthiest corner of India, would soon 
become a vast smiling garden. 

The climate is peculiarly healthy for 
European and Native alike, and labour i» 
abundantly procurable at Rs. 4-8 per 
mouth. Notwithstanding coolness of the 
climate, gardens well managed here give 
an outturfi of 3001bs per acre, and some of 
them are on the fair way to give 4001bs 
this year. Some couple of years ago 
Government otfered to give grants for 
intending planters ; but, as usual, the 
conditions were such that no land was 
taken up. One condition was, that the 
ownership of tlie growing timber rested in 
the Forest Department, who might cut and 
remove it at any time. This alone would 
put a stop to all enquiries for laud. Now 
that we are promised a light railway 
through the Doon, the time is all the more 
propitious for opening out the country, 
and 1 hope the Government will iee its 
way to give grants without any absurd 
conditions attached to the pottahs. By 
all means make it a sine qua non that the 
land shall only be taken up for tea or 
cofi'ee, us the case may bo, and that it 
can and will be resumed by Government 
if it be used for other purposes, or if a 
steady improvement of the grant is not 
carried on. 

For the proper carrying out of these 
views, it would be well not to make larger 
grants than from 200 to 600 acres to 
private individuals, aud double that 
quantity to companies with sufficient 
capital to make a proper use of the 
property — as in former times large grants 
in Oachar and Assam were taken up for 
purely speculative purposes. I have no 
doubt that were proper care exorcised in 
bestowing tliese grants, great good would 
be the result. 

With the view to carrying out the 
proposed grants properly, I would suggest 
something like the following arrange- 
ment : — 

That grants consist of, say, 500 acres each. 

That all rights other than mineral 
should go to the grantee, with the proviso 
that the collector, should be find that the 
grantee is recklessly cutting the timber 
without proportionally" improving the grant, * 
should haV^ power to stay proceedings with 
a view to the grant being ultimately re- 
sumed should his suspicions be correct. 

That the grantee be compellqjd to open 
out. a certain percentage of the land with- 
• in fixed periods ; otherwise tin graut tO 

be riifiuuied by Govemm^*^ ^ 
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This was in force in Cacliar and Assam 
16, years ago, but the proportion to bo 
opened out was fixed at too high a rate: 
hence the grantee in most cases failed, and 
unpleasant friction between the Govern- 
ment and the holder was the natural 
r^jsult. I would suggest that a minimum of 
20 per cent, per annum ought to be fixed,— 
this to be opened out in tea ; or when 
funds for that purpose might be short, a 
double quantity to be opened out, by 
means of ryots, in grain ; so that each year 
either 10 acres of tea or 20 acres of grain 
would be the minimum rate of extension. 
This to continue till, say, 60 per cent, 
of the grant was under cultivation. This 
plan would soon make the Doon a smil- 
ing garden. 

From time to time the Government 
officials here stop payment of Government 
Cnrren^ Notes at the Treasury on ac- 
count of a paucity of silver. This again 
is of course due to light collection of re- 
venue, ]^nd this while lacs of fine land are 
under jungle, which may or may not be of 
any value to our great-grand children. 

Were 200 of these grants taken up on 
the above conditions, the results would be 
ah annual increase of land brought under 
cultivation of about 2,000 acres, and an 
annual increase in production of tea of 
about 5 lacs of lbs., with an annual in- 
crease of capital spent in the district of 
Its. 2,00,000. Besides, there would be tiro 
steadily increasing value of land for land- 
revenue purposes. It may be urged that 


labour could not be had. This is a mis- 
take. The number of labourers that would 
be required for these extensions would be 
1,600 each year, and that could he no sen- 
sible drain on Bohilcund, whence our 
plentiful supply comes. 

The Doon is peculiarly suitahle for 
trying this experiment, for the following 
reasons 

The district is eminently healthy, 
and living is cheap. 

2nd . — Labour is plentiful and cheap ; 
for instance boys, 
women and girls 
For leaf plucking, 
manuring and other 
light work ••• Its. 1-8 to Bs. 8 
Field hands ••• 4-8 

Tea makers ••• 6 

3/*d — Tea can be turned out here for 4 
annas per lb. including^ all charges, 
where a sensible man is his own manager 
and really looks after his work. 

For these reasons I would urge on 
Government the advisability of opening 
out a lac of acres, and handing the same 
over to grantees on some such terms as 
I have proposed. ^This, as an experiment 
which I feel assured would be successful, 
would result in bringing a healthy and 
certain living to thousands of poor natives 
now dragging out their existence .at their 
homes, besides affording scope for European 
capital and enterprise, and benefiting 
the Government Treasury receipts in no 
small degree. 


TEA AT THE ANDAMANS: 

Being Notes of a Visits by the Editor y to the Experimentaf Government 

Tea Estate of Port Blair, 


OoE readers may recollect noticing some 
time back the mention in these columns of 
*the fact that tea planting was being tried 
at the Andamans, During the recent 
Poojah holidays we took the opportunity 
of a sea trip to Port Blair to pay a visit to * 
** Aberdeen,*^ — the island of the Andaman 
group npon which tea-growing has been 
commenced ; and where also other growths 
are being experimented with. The land 
is slightly undulating, and rises only 
some 200 feet from the sea level. The 
Boil is good loamy' clay with nandstone, 
and the subsoil is of a character to afford 
excellent drainage. The' general lay of , 
the land, also, is favorable to natural sur- 
face drainrige. The bushes, which aVe 
mostly Assam (rather mixed) hybrids, are 
planted ab6ut 5 ft. 4 ft. X 6 in*, and at 


present are nigh four years old. They 
are of good height, and now require to 
spread. The general appearance is of the 
healthiest character ; the wood is clean, 
and the leaves as fresh and glossy as 
could be desired, while there is noW a 
flush on which would make many a hill' 
planter’s mouth water ; and there is au 
entire absence of blight of any kind. 

The land is kept thoroughly Well hoed, 
the earth is packed well up round the 
roots of the bushes, and the whole plot 
of land where the tea is growing is as 
clean as the bods on a wolUcultivated flower 
garden; and yet from what we gathered 
the labour force up to date has been small, 
but then it has been well directed and con- 
trolled, Unfortunately, the flush, which 
WO have referred to as being now on the 
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bttsh^B, will be lost, because the factory is 
Dot yet complete. It seems strange that 
the P. W. Department should have allowed 
auch a thing to happen, for, as we under- 
stood on the spot, it was not for want of 
due representation of the necessity for the 
^artier erection of the factory that the 
delay has occurred. However, a few 
months will see a very serviceable building 
completed, and it would be well if the 
authorities were at once to arrange for a 
competent ten maker to take charge, and 
give the experiment a fair chance ; for it is 
no use growing good leaf if it is to bo 
spoilt in the manufacture; and, although 
the extent of land at present under cul- 
tivation is small, an assistant would find 
ample occupation in clearing, cultivat- 
ing, and extending in addition to 
his supervision of the factory. The 
officer in charge at present is Lleu- 
tant-Colonel Berkeley, who himself 
possessing a tea plantation in the Nilgiris 
is, besides, a good botanist and an experi- 
enced planter ; but his duties at Port 
Blair, as Chief Commissariat Officer, are so 
multifarious and onero’.«s, that although he 
takes the warmest personal interest in this 
experimental tea garden which does him so 
much credit, and although he has been tho- 
roughly successful in its development, yet 
be cannot necessarily devote that regular 
and close supervision which is necessary,— 
more especially so now that the bushes 
are arriving at maturity, and that constant 
manufacture will soon be required; for 
after March next, when the dry weather 
ceases, the flushes may be looked for in 
plenty, the climate giving for 8 months of 
the year that mpist warmth which the tea 
plant luxuriates in, and thrives so well 
under. In fact, the climate may be com- 
pared to that of favorably situated Indian- 
terai land, with this difference, of course, 
that there is always more or less of re- 
freshing breeze from the sea ; and, as the 
places where cultivation ' has been begun 
in earnest have been well cleared of trees 
and jungle, there is little or no fever. 

It would, we think, be a matter for 
much regret if the Government should 
allow an experiment thus auspiciously 
commenced to fail of practical good for 
want of due continuous professional super- 
vision, and we trust to hear soon that it 
bus been resolved to provide Lieutenent- 
Colonel Berkeley with a competent assistant, 
able to carry out his orders, and to see to 
the minutise of the factory and the gar<| 
den. There are only too many planters just 
now out of employment, whose services could 
be secured at a very moderate salary ; for 


living, at the Andamans, is cheap, and" 
it is almost impossible to spend much 
money there,— all supplies being furnished 
through the Commissariat. As to isola- 
tion, in this respect a man would be not sd 
badly off as in many parts of Assam. 
There are several European Superinten- 
dent employees on the Islands, besides of 
course the settlement officials ; and as each 
departmental head appears to be provided 
with a boat and convict crew which re- 
mains at his command, it is a matter of 
only an hour or loss to communicate with 
the different islands of the settlement. 
(En passantf we may mention that any- 
thing more charming than a row or a sail 
on the clear blue sea inlets among the 
group of islands can hardly be imagined). 

In speakiiJg of tea cultivation at the 
Andamans the question not unnaturally 
arises whether it is a desirable thing for 
Government to step in as cultivators to 
the possible injury of private enterprise 
elsewhere, — it being notorious that the 
supply of Indian tea is already greatly- 
in excess of the demand. Well, on this 
point we can only say that, if we thought 
there was any intention of carrying the 
matter beyond the phase of a sufficiently 
large experiment with a view to demon- 
strate the practicability of successfully 
cultivating tea on the island, we should 
bo the first to condemn it ; but as we take 
it, if ever cultivation on any large scale be 
attempted, the whole affair will bo made 
over to private hands. At present there, 
seems to be considerable objection on the 
part of Government to permitting the 
advent of free settlers, or non-official cap- 
italists, from outside. One reason for thia 
is, perhaps, that as all the labour on the. 
Settlement has to be performed by convicts^ 
and as the number of these (though 
amounting to some 12,000) is not sufficient, 
for present requirements, it would be im-.* 
practicable to afford colonists the necessary* 
assistance of labour or protection of life. 

^ And if, again, coolies were brought from 
India, in any quantity, the civil admin-, 
istration would have to be strengthened. 
No doubt it will follow, as a larger num- 
ber of ticket-of-leave-men are accumulat- 
ed on the islands, that many of the pre- 
sent disabilities surrounding free immigra- 
tion will be removed, we fully believe* 
that a fevv^years lieuce the population will 
be largely incressed from within. Con-* 

* victs who have served ten years with good 
conduct are allowed to marry, and numbers, 
now are scattered about the setilement as 
, free labourers on their own aocount ; and 
il aBpeai:s that they are, tm ?.rule, thorough- 
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ly well bebavedf and so well off that few 
wish to return to their native land even 
Lad they the chance. 

The Government, besides experimenting 
with tea, has tried coffee, but the climate 
seems unfavorable to the plant, as just at 
the time of year when rain is most wanted 
for coffee, there is least rain at the Anda- 
mans. Sugarcane, however, bids fair to 
be a great success, and coc<»anul^ planting 
has proved highly profitable. In fact 
almost anything will grow well there, and 
the grass is so luxuriant that hay to 
almost any extent might be manufactured. 
All these things of course would pay better 
if there were a sufficient local demand to 
absorb the yield of various kinds which 
the islands are capable of affording; and 
that is why we venture to express the opi- 
nion that Government would do wisely, 
as soon as it feels it can safely do so, 
to encourage settlement from outside. 
There are many men in India on pensions 
which •permit them only close economy 
here, who would be able to live at the 


Andamans far more comfortably, could 
they take a small quantity of imported 
labour with them. Thus, cultivation 
would increase, farms would spring up, 
additional land would gradually be cleared, 
and a free population would in time accrue, 
affording protection rather than the reverse 
to the Settlement. 


Tea in Aracan*. 

There seems to be a good field for tea 
cultivation in the province of Aracan. The 
only area at present under cultivation eonsista 
of some 100 acres, the production of which is 
stated as between 20,000 and SO.OOOtba. 
annually. The price realized in London last 
year was from one to three shillings per lb., 
while in Rangoon it appears impossible to 
buy Aracan tea under 2 rupees a lb. The 
Burmese are inveterate tea drinkers, and 
there is apparently no limit to the demand 
which could be created were Aracan tea sold 
locally at a much more reasonable price; 
which would clearly bo practicable, with still 
a large margin of profit. What is wanted is 
extended oultivatiun. 


ISiEW Notes on District Tea„ Cultivation. 
By the Editor. ‘ 


There is perhaps no district in which 
tea cultivation has been move rapid in 
growth than Chittagong. It may almost be 
said, indeed, to have become now a special 
industry of the place, and thero Las been 
an almost entire absence of the labour 
difficulty. Wo think we shall not be far 
out ill estimating that there are now some 
2,600 acres in the Chittagong, Noakally, 
and Chittagong bill districts, under tea, 
and extensions are still taking place. There 
are several native proprietors, but mostly 
on a small scale. Chittagong tea has not 
hitherto realized good prices in London, 
or even in this market; it is reported us 
• deficient in point and flavour. This may, 
however, be overcome by greater care in 
manufacture, as the soil and climate of 
the district is all that can be desired for t 
tea. 

Tea in the Term and the Western 
Doars. 

The writer recollects, well, passing 
through the Darjeeling Terai some seven- 
teen years ago, and feeling excessively 
anxious not to be found travelling along 
the broad road (leading ‘to Punkabaree) 
surrounded by dense brushwood and jungle 
which spoke of wild animals and deadly 
malaria. He has within the last few 
years, and ‘recently within the last few 
moaths, several times along; the 


same route, and where jungle and dense 
brushwood was then, now on either side 
are seen miles of cleared land, with tea 
gardens of no inconsiderable size before 
the eye. It must not bo supposed, how- 
ever, that this clearance and new cultiva- 
tion has been effected without risk. Many 
lives have been lost, and even to t^is day 
the Terai, to some, is almost a certain 
grave. Given a strong constitution, tem- 
perate habits, and moderab^ diet, a man 
may*’ get along, in the Terai, fairly well, 
as to health, — with perhaps only an 
occasional touch of fever ; but if he 
recklessly exposes himself to the sun, re- 
mains in damp clothes, or overdoes his 
‘ beer** or “peg,*’ he is likely to have a bard 
time of it. A well-known authority has 
remarked that this Terai climate, with its 
moist heat, which is so exhausting to the 
human frame, is the best of all climates 
for the tea plant ; and that this is so 
there can be no doubt. You must have 
moisture with the heat to produce frequent 
and strong flushes ; and we find that, as 
regards yield, the lower slopes bordering 
near on the Balasun. the Teesta, and 
other rivers in the Darjeeling district, 

* (where fever in the case of Europeans is 
almost chronic, if they remain there) 
give by far the best yield and the strongest 

• class of tea. As a rule, a planter having 

cultivation extendiDg downwards several 
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thousand feet, nevertheless has his bunga- 
low at the highest possible elevation ; but 
it is inevitable that, almost daily, in the per- 
formance of his duties, he has to descend from 
say, an elevation of 4,000 or 6,000 feet, to 
a level of 1,200 or 1,600 feet. This can* 
not but prove most trying to the consti- 
tution, and such is found to be the case. 
Of course, in the Terat, the climate is 
equal, and if a man be careful, ho may 
pull through, even though he cannot 
sleep, like his brother planter in the hills, 
at an elevation of some 5,000 feet. 

Speaking of “yield,** in the Terai it 
is necessarily far in advance of that of 
the upper hill districts, and the quality 
and outturn assimilates nearest to the 
best Assam locations. A theory has been 
started, however, that the depth of soil is 
slight, and that in a few years, owing to 
tlio action of the inundations caused by 
heavy rains, and too frequent hoeing, 
the subsoil will become exposed, and tho 
bushes cease to derive sufficient nourish- 
ment for their lateral roots. We do not 
believe this assumption to be based on tho 
tacts or probabilities of Jthe case. It may 
be necessary to pay increased attention to 
deep drainage, so as to allow the surplus 
water from the hills to find its way more 
speedily to the rivers — the natural outlet — 
and also to pay every regard to as thorough 
surface drainage as possible. But if, as 
wo believe is the case, there is 10 feet of 
good soil iu most parts of the Terai, 
there can be little fear of the difficulties 
hinted at occurring. 


Under the heading “Tea Yield,** in 
another section o'ithis Work, will be found 
particulars of the yield of various districts ; 
and notably, it will be seen, that of estates, 
on the Doars. These are the latest 
lands which have been settled, and very 
encouraging, as regards tea culture they 
seem to be. Colonel Money considers them 
to promise the highest of all yields. The 
climatic conditions are much the same as 
those in the Darjeeling Terai, in compari- 
son with which they have been much less 
opened up ; but should the demand for 
Indian tea increase at home, as we have 
reason to believe will be tho case, there is 
little doubt that the Western Doars will 
he the seat of a largely extended tea cul- 
tivation before many years. 

Tea in Chota Nagpobe. 

One great advantage which this district 
possesses is the abundance and low cost 
of labour, and tea can be laid down in Cal- 
cutta, from Parisnath, Lohardugga, and 
Uazareebagh, at rates which would secure 


largo profits to Assam and Caohar districts* 
could they do the like. But as against tlui^ 
reduction of cost, steps in an inferiority in 
quality, and diminution in yield ; and plan* 
ters in the Chota Nagpore district have 
not been found able to make fortunes much 
quicker than their apparently less fortunate 
brethren elsewhere. Although the eleva- 
tion is not very sensibly above that of some 
parts of tlje Darjeeling Terai, the climate 
is much drier, and the district is subject to 
drought ; so that regular flushes cannot be 
depended on. We do not anticipate, there- 
fore, any considerable extension of tea 
cultivation in this district. 


Tba in Kotkghttr. 

An attempt has been made to start tea 
cultivation in tho Simla district, but to a 
very limited extent, and with but small 
success at present. Tho outturn (which ia 
very small) goes to the Punjab market. 

Tea Cultivation in the iriLan^ia. 

It is now several years since the culture 
of tea was commenced in tho south of 
India ; and at tho present day it has reached 
a very respectable figure. At Kotagiri, 
Coouoor, and other places on the beauti- 
ful hills of tho district, the tea bush is 
found to flourish remarkably well, and to 
possess, when manufactured, a full though 
fairly delieato flavour. The nearness of 
Madras to London by some few days is a 
slight element in favour; but still, prices 
at homo have not reached as high as was 
expected ; and less enthusiasm appears to 
be manifested now than when cultivation 
was first commenced. Planters in the 
JMilgiris labour under the disability, as we 
do here, of Government interference, re- 
strictive rules regarding land, and in- 
dillerence to the legitimate wants of 
settlers. There does not seem, therefore, 
much probability of any considerable ^ 
extension of ten cultivation in those hills ; 
and tliegold fever which has set in is likely, 
indeed, to divert capital which might other- 
wise have been employed in Tea. 


Statistical Tables of Indian Tea 
Cultivation. 

The following tables represent the 
figures as far as obtainable, but they cannot 
be accepted as anythijig like perfect. 
Planters, in many cases,* obstinately with- 
hold all information, and it is doubtful if 
it will ever be practicable to produce a 
really reliable return. Another thing is, 
tha<^ Government do not employ, as they 
should do, a tea expert to check the 
Statistics sent in to them. The result 
follows that many mistaktTin classification 
and arrangement occur. 
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THAN CHINA AND INDIA. 


In Simmon^fl* Tropical Agrihtl-' 
tnre, (published in 1877), a con- 
aiderable space is devoted to the 
snbject of Tea ; but with our later 
information and more perfect know- 
ledge of the subject as regards India, 
especially, most of the author's 
remarks are behind the times 
altogether. The following extracts, 
however, as regards tea culture in 
countries other than India, are so 
far interesting, and to a certain 
extent instructive. Tea in India we 
Lave treated in' a separate Section. 

The progress of the production of tea in 
other 00 untries than China is necessarily 
interesting, al calculated to make the world 
more independent for its supplies. 

Besides India, Java and Japan, in the East, 
■where it has made such progress, efforts are 
making to introduce it in parts of Australia, 
such as Queensland and Victoria, in Jamaica 
and Mauritius* 

From Ceylon shipments are increasing. It 
is said to be also cultivated in the Corea, 
Tonkin, and Cochin-China. 

Parts of North and South America afford 
a field for tea culture. And it has been 
attempted with some degree of success in 
Brazil and parts of the United States. 

Madeira, 1 eneriffe, Portugal, Spain, France, 
Algeria, Italy, Austria, Turkey, and the 
Crimea, might all grow ten, for their climates 
are quite suitable ; Australia, Tasmania, and 
New Zealand are admirably adapted likewise, 
but they have little or no labour to bestow on 
iuch a cuUivation. 

So far back as 1844 some success attended 
the efforts of a private individual, M. Jaunet, 

• in the cultivation of the tea plant in the island 
of Mauritius. Chinese labourers were employ- 
ed to assist him in the further culture of this 
important plant, the expense being borne by ^ 
the Colonial Government ; others were also * 
engaged for a similar purpose in the Botanical 
Garden. 

. At a later period Mr, Boyer, of Port Louis, 
•ucoeeded in raising 40,000 tea trees, and 
expressed the opinion that if the island of 
Beuniqn would give itself up to the cultiva- 
tion, it might easily supply France with all 
the tea she requires, which is but little, The 
black tea thaV'hlia been^ produced in that 
island is of « good quality, — Simmond's * 
Tropieal Agriculture^ ^ 

Straits • ^Experimei^ts were 

made in 1871 by the proprietors of the Alma 
Estate to intl'oduce the tea plant. They have * 
now tome twenty -fitli ocrei in bearii^, and th6 


manager, who has had large experience In 
Assam and other tea-produoing countries, 
considers that the trees have grown as well as 
could be desired, whilst the strength and 
flavour of the leaf are excellent ; but he adds 
that its success as a profitable enterprise 
depends greatly on an abundant supply of 
Indian labour. 

Java . — In 1826 some tea seeds sent from 
Decima, in Japan, by Dr. Von Seiboldt, were 
planted in the Botanic Gardens of Buitenzong. 
The plants having succeeded, the idea was 
entertained of commencing tea culture upon a 
large scale. The first plantation, of about 800 
trees, was formed in 1827, and some specimens 
of tea from the first trees grown in the island 
were shown at an industrial exhibition held 
in 1828. A second plantation was formed at 
Caroet, in the regency of Preanger, the first 
being in the regency of Buitenzong. So success- 
ful was the progress made, that in 1833 the 
number of trees in the regency of Krawang was 
returned at more than 600,000. In Java, the 
best tea, with coffee, is grown at a height of 
8,000 to 4,000 feet qj^ove the level of the sea. 
It is on the ^slopes of the mountains in the 
residencies ^f Preanger, Bagelin, and Banjoe- 
mans that the finest plantations of tea are 
found. The leaves are gathered after tho 
second or third year. Up to 1842 tea was 
cultivated in Java exclusively on Government 
account, iindftr tho superintendence of its 
officials. There were then 13,500,000 tea 
trees. 

The number of labourers required for the 
culture and preparation of the tea was so largo, 
the supervision so difficult, and the result so 
unsatisfactory, that tho Government resolved 
to relinquish some of its plantations to private 
individuals, undertaking to •'buy the tea of 
them at a fixed price. This resulted in an 
extension and improvement of the cultivation, 
but the purchasing price was found too onerous 
for the Government, and the contracts were 
annulled after seven years’ trial. The conse- 
quence of this was, that the cultivation of tea 
was abandoned In all but the regencies of 
Preanger and Bagelin, and the districts of 
Buitenzong and Krawang. It was found that 
private individuals were able, when left to 
themselves, to grow on more favourable terms 
than the Government, for while the former 
obtained 2lbs. of tea from seven or eight trees, 
the latter only obtained 21b8. from thirty-rthree 
trees. In 1860, therefore, the Government gave 
up its last plantation in the regency of 
Bagelin Now that it is left to its own energy 
without government control or aid, it succeeds 
better 

In *1864 the island had 14,307,768 tea 
plants, from which l,647)468lb8. of tea were 
delivered to commerce. Nothing can be 
more attractive than t^ese tea plantations, each 
containing from 70,000 to 100,000 trees, and 
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giving occupation to from twenty -five to thirty 
families of native labourers. The seeds are 
sown in nurseries, from which the young 
plants are planted out in line at a distance of 
about four feet from each other. The tree is 


not allowed to exceed and i| ,ie 
feet in height. The gathering of thb le«veg 
takes place in the tainy season at the age of 
two years. Both black and 'green tm ar« 
madl. 


Tea Planting in the Straits. 


Mb. ^Talteb Knagos, a planter of Pro- 
vince Wellesley, and whose name may not be 
unknown to our renders in connection with the 
agricultural resources of Perak, has addressed 
a very interesting communication to the 
Tenang Gazette respecting the prospects of Tea 
Planting in the Straits. “ I was asked,” 
writes Mr. Kuaggs, •* a long time ago to put 
my ideas upon tiie prospects of Ten Oultiva- 
tion on paper for the benefit of the public, 
and I cheerfully did so to the best of my abi- 
lity, and in conformity with such experience 
as 1 had gained up to that time. I did not, 
then, assume to know much about tea, as 1 
had but recently arrived in the Colony, and 
never saw a tea plant until I came in 1873. 
I then found that about ten acres of tea had 
been previously successfully established on 
the Estate, of which I had come to take 
charge, by my predecewor, Mr.^de Mornay ; 
and seeing its promising appearance, and 
guided, in a great measure, by the opinions of 
others who had been on Tea Estates in India 
(some of them old planters), 1 made up my mind 
to extend the cultivation as energetically as 
the means at my command would permit. 1 
was not, however, able to begin planting out 
until late in the year 1874 ; and it must be 
borne in mind that the tea requires to mature 
for three years before it can yield a remunera- 
tive crop. My connection with the Estate in 
question has censed ; but I left about one 
hundred and fifty acres established and only 
requiring pruning to be ready for picking, nnd 
about one hundred acres of young tea wmch 
I planted during the fall of last year. 

Eminent planters from India havo visited 
and reported most favourably on the cultiva- 
tion ; and they have further expressed their 
surprise at the promising results that had been 
attained without any previous knowledge or 
experience — and further, their confidence in 
our prospects — as they say that the plantation 
will comipare very favorably with many of 
those in India. My own confidence in the 
prospects of Tea Cultivation in the Straits is 
undiminished, the more especially as 1 have 
introduced a plan by which it may be planted, 
jointly with onother atticle of Colonial pro- 
duce, which, being gathered at the end of 18 
months, will leave the tea established for 
nothing ! This plan 1 have already tested, and 
I find it to answer completely. 

The Malay Peninsula, from the Province to 
Singapore, contains millions of acres of low,* 
undulating, thickly wooded hills. These are 
tea lands ; and the soil of which they are 
composed tallies with the description that 1 

have read of maoy of the most favorable tea 


soils in India. The variety to be planted muM 
be the indigenous Assam and no other. With 
cheap land and plentiful labor, regular seasons, 
and easy transport — all of which we havo 
here — I think that we possess advantages un- 
equalled elsewhere ; and Ihope soon to see (his 
cultivation largely extended. In fact I see 
no other permanent cultivation suitable for 
the lands in question hut that of tea or coffee. 
Ten, however, has been made on the Estate 
which has realized in the home market the 
price of that of Assam, and which has been 
declared equal to it in every respect ; but an- 
ticipating the great demand for seed which 
will probably arise, the trees are now being 
cultivated for that purpose ; as ih is not advis- 
able to take leaves and seeds from tne plant 
at the same time,” 

This would seem to be conclusive that tea 
can be grown in the Peninsula. Mr. Knnggg 
is a planter of experience, and although he 
may be perhaps a little sanguine, he has 
actually succeeded in growing tea, and his 
opinions are endorsed by others, eminent 
planters from India, and also by two of our 
own officials, the late Mr. Birch and the pre- 
sent Colonial Secretary, whose knowledge of 
planting in Ceylon ought to have qualified 
them to judge. 

* « * e « 

The success of the Ceylon planters should 
be an encouragement to enterprise in the 
Straits, Mr. Knaggs may he said to have 
demonstrated that tea can be grown beauti- 
fully in the Peninsula, and indeed, for that 
matter, there seems every reason to believe 
that it might be grown in the island of Singa- 
pore, if it were set about properly. The soil 
of Singapore may he said to have been, until ^ 
recently, very much under-rated, hut it has 
been now demonstrated that not only pepper, 
tapioca and sugar, can be grown upon it and 
> made to pay handsomely, and why should ^et 
tea, which is a hardy plant. At all events, 
there is no question about the Peninsula, and 
we apprehend that the great and real difficulty 
will be, not as to the growth of the plants, 
but as to the proper preparation of the leaf. 
This is the difficulty in India, and it is dis- 
cussed as follows in a repprt on the tea planta- 
tions in tk? Neilgherries 

** The manipulation and curing of the leaf is 
the most difficult^ part of the tea planter's 
work, and the value of the manufactured tea 
altogether depends upon the skill and care 
with which this is performed. It matters not 
, that the leaf may have been produced under 
fihe jnost favorable conditions of climate, soil, 
and monitre, if t|;^e curing is defcotive* Tke 
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great drawbaok to the general oonsumption ol 
Sreilgberry teas ia their yarying character, 
each plantation and garden producing different 
eamples and qualities ; . they are thus to a 
great extent kept out of the wholesale loiUket. 
If the tea planters, instead of each attempting 
to cure the leaf he produces, would raise 
the capital amongst themselves for establish- 
ing in each centre of tea cultivation large 
well -equipped factories in which the leaf of 
the district could be properly c^d under 
skilled direction, they would be able to pro- 
duce a tea of an uniform sample and quality, 
which could be sent in quantity into the 
wholesale market where it would take a de- 
finite position. One such factory could be 
worked at far less expense than the ten or a 
dozen small tea curing houses which it would 
displace ; and under good management there 
would seldom be any more difficulty in con- 


yeying the fresh leaf to the factory than ii 
now ezperienced in carrying it to the preseiM 
curing hduses, ” — Straita Tin%ea^ 


We have had shown to us a small sample 
of tea, grown on the plantation of a lady at 
Sirangoon. 

The specimen of tea we are referring to 
came from a garden of 500 trees* which have 
been in ihll bearing for some years. Messrs. 
Knaggs and Wray have been trying in Pro- 
vince Wellesley for some time to introduce 
the culture of the plant, but not with much 
apparent success. Here, at Sirangoon, we 
have an interesting demonstration that tea 
will grow in Singapore, and that it will so 
grow as to make its cultivation a probably 
profitable investment, and thus increase 
the resources of the colony . — Straits Times* 


Tea Trade of Japan. 


Now, that* the introduction of Indian 
tea into America ia in oontemplation, some 
particulars with reference to the tea trade 
of Japan will doubtless be of interest. The 
export from Hiogo and Osaka for 1872 was 
10,245,898lb8., value 2,201,600dol8. ; for 
1879, 14,029,4fi31b8., value 3,592, lOOdoU., 
fihowing an increase of 8,783,54>51ba., and 
of l,387,500dol8. value. Of the total 
exported 2,590,61 libs, went to Canada, and 
the remainder to the United States. The 
produce of this distriot lias doubled itself 
within three years, and the extent of ground 
being laid out in plantations is still largely 
on the increase. Owing to the high price 
of green teas, and the ilT-s access of previous 
experiments in the manufacture of Congous, 
the latter were comparatively neglected. The 
few small lots tliat were made, however, 
left so profitable a return to the shippers 
that the prospect is held out of further 
attempts to renew this industry. From 
Kanagawa the annual exports arc stated 
as follows New York, Boston, &o., 
13,967,490lb8., San Francisco, 3,845,362lbB. ; 
Chicago, &c., 2,456,110168. ; Canada, 

I,l37,5831b8. ; England, 490,2851bB.— total 
21,896,830lbs., of the value of 4,562, 998dols., 
and increase, as compared with the value in 


the previous year (1878), of l,967i85 Idols. 
The average of the past year’s business was 
satisfactory to all oonoerned, for, although 
the losses on the late shipments were heavy, 
the profits on the purchases in June, July, 
and August *more than counterbalanced them. 
The quality of the leaf hardly came up to 
the average of previous seasons, and muck 
of the tea received during October and 
Noyember was very carelessly prepared. 
The making of black teas for the English 
market again decreased, owing to the poor 
results of the same to producers, as oonp* 
pared with those prepared for the Ameriean 
market. Over half of the tea business at 
Kaiiugawa is in the hands of English firms. 
At Nagasaki the quantity exported did 
not vary much from that of the two previous 
yc|ps. Of the tea brought toi that port a large 
part was taken by native dealers for ship^ 
ment for mixing purposes. The value of the 
exports from Nagasaki was 114,807 dole. — 
Home and Colonial Mail* 


In Japan^ tea is cultivated from Kiiisiou to 
NiphoUj up to the 39® of N. lat., but the zone 
found most favourable is from the 30® to the 
35®, especially in the regions on the coastb 
of the interior sea. 


The Tea Industry in Ceylon. 

Otfit own opinion of the tea industry present year, to see large shipments of a better 
remains as it ever was. We are«> confident article to the Australian Colonies, where it 
that if cara betaken in the make, success if evident that a ready market will be found 
niuit attend the enteipriset No doubt, there « for all really good tens. The rates recently 
is a good deal of inmrior manufacture sent obtained for the China article noticed in a 
home, as evidenced by the miserably l6w v-late issue, are not to be taken as a criterion 
prices realised at recent sales in London. of the actual state of the market, Aocord- 
But all thii^will be corrected gradually and® ing to that list the largest sales effboted 
Aurely, and we ifftall expect, during* tile during the last half of 1880 realised notxnore 
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than about a shilling a lb., tlio quc^ntiry sold good hi the prospects of the Ceylon tea 

at Is. 6d, having been verj small indeed : but industrjjr are, we entirely agree with our 

most of these China teas shipped to the correspondent that economy in the early 

Soutliern Colonies appear to have been the working of tea estates is essentially necessary | 

aweepinga of PoO‘chow stores. There is an i;^ter disregard of this excelleitt rule hai 

no deubt that we may confidently reckon been the cause of much of the present 

upon good useful teas from Ceylon realising trouble and complications with tea estates 

%g, 6d. and upwards, and these prices, wo and tea companies in India. Their present 

need hardly remind our readers, will leare trouble sliould bo our warning , — Ceylon 

the makers a very fair profit. Nevertheless Observer, 


Tea Cultivation in America. 


This first tea was planted in this country 
in the 'tate of South Carolina before the 
war. During the war it grew wild, as it 
received no attention. Commissioner Lo Duo 
went there afterwards and gathered some of 
the seeds and replanted them. And Ulr. 
Jackson, wlio had spent seventeen years in 
China, and acquainted himself with the pro- 
cess of manufacturing ten, took some of Le 
Duo*8 tea leaves and made them into very 
good tea. So, if proper attention is given to 
the subject, all tho tea w^want, and of good 
quality too, can bo made at *home, I 
believe . — An American Tea Broker, 

The Washington corresponlent of the New 
York Tribune gives a summary of a pamphlet 
treating of the culture of the toa>plant in 
America, which has been prepared at the 
Agricultural Department, nnderthe supervision 
of General Le Due, the Commissioner. Quoting 
from Treasury statistics, which show that the 
value of the annual importations , of tea into 
this country from China and Japan amount to 
about 20,000,000 dols. in coin, the Com- 
missioner expresiibs the belief that the payment 
of this large sum to foreign countries can be 
avoided. He thinks that the United States 
can at least compete with those countries for 
its local consumption, even if it cannot rival 
them in supplying foreign markets. The 
pamphlet gives a detailed history of the culti- 
vation of the tea-plant in the East, and then 
continues : The latitudes in which tea is 

successfully cultivated in China, Assam, and 
Japan correspond with those of the States of 
Delaware, Maryland, Virginia, West Virginia, 
North Carolina, South Carolina, Georgia, 
Alabama, Tenessee, Kentucky, Arkansas, 
Missouri, and a portion of the Pacific Coast, 
and the conditions of temperature of the soil 
are also about the same. Successful experi- 
menU in tea culture, already made in several 
of the States mentioned, simply justify the 
opinion that it can be made an industry in 
this country of immediate advantage and 
profit. A little calculation will show tho* 
profits which may be derived from an acre of 
land containing 2^000 tea-plants three years 
old. The third year the yield should be 


1871bs., the fourth year d12lb8., the fifth year 
fiOOtbs., and the sixth year 750lb8. per acre.. 
When the leaves are abundant one person can 
gather Ifilbs. per day, but the average result 
of a day’s work may not exceed lOlbs. or 
121bs. The leaves are gathered at three differ- 
ent periods, ranging from March to September, 
and on an acre yielding 500lbs. the first pick- 
ing would be about 120lb8., and osuld be 
gathered by four persons in two days. The 
same number could pick the two crops in 
three days.” Many e^itracts from letters 
written by farmers in the localities named 
above are given with the report, and the Com- 
missioner thinks they justify the opinion that 
the practicability of the cultivation of the tea- 
plant successfully in the United States is no 
longer a matter of doubt. Ou the subject of 
preparing the tea-leaves for use, the report 
says : ** As a business, and in competition 

with the cheap labour of the Chinese, it would 
be an experiment in this oountry, especially 
as regards the coarser article. As the finer 
teas rarely leave China, and the finest never, 
there would be no competition in these grades 
if the manipulation of the leaves is carefully 
and successfully attended to, while the possi- 
bility that modern methods and appliances 
might be substituted for the tedious hand 
work of the Chinese, seems to promise suffici- 
ently well to make the experiment a wise one.” 
The conclusions reached are that, whether or # 
not the cultivation and curing of tea can ever 
become an industry in America. It is plain 
that there are thousands of families who may 
*profitably cultivate tea gardens, and enjoy tbo 
fruit of them as they do that of the orchard 
or the berry patch, at the same time that they 
have the agreeable sensation of drinking a 
beverage never before known in their oountry, 
prepared from a grade of tea worth in China 
and J apan from fidols. per pound. The cul- 
ture of the tea-plant is not a new idea in the 
United States, nor does the Conlmissioner 
claim it to bo an ordinal one with him. Dr. 

* Junius Smith made very careful and extended 
experiments with it at Greenville, S.C., about 
thirty years ago, and reported hisisuocess in 
the Patent Office reports from 1848 to 1859. 

'*The same experiment is now betng repeated 
id California by a colony Japanese. 
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Tea in 

I HAVB recently visited the little patch of 
tea trees planted at Johore for His Highness 
the Maharajah, and was much pleased with 
what I saw. The little garden is tfader 
charge of a Chinaman, who, however, does not 
treat th^ plants as we do in India ; neither 
is his manufacture conducted on the same 
plan. The soil is of a reddish yellow color, 
soft, without clay or stone, of a friable nature, 
through which the frequent showa^a of rain 
easily percolate. The growth of The plants, 
considering their age, is most rapid and 
luxuriant. The leaf is soft and bright, and 
most healthy in appearance ; the trees being 
almost entirely free from blight of any descrip- 
tion. The jat (kind) is a good one, Assam 
hybrid, I should say from its appearance; the 
seed was sent from Assam by Dr. Barry. The 
climate is apparently all that could bo desired 
for tea, and during my visit 1 bad no difficulty 
at all in withering or fermenting without arti- 
ficial heat. 

During my stay at Jobore, I manufactured 
some tea, samples of which (Pekoe and Pekoe 
Souchong) 1 am sending by this mail to a 


JOHORE. 

good firm of London brokers and tea tasters 
for their opinion and valuation, and the reports 
will be sent direct to Singapore, 

About the tea 1 made 1 will say nothing at 
resent, awaiting the verdict of the London 
rokers. I am myself satisfied, and have no 
hesitation whatever in prophesying a success- 
ful future for tea planting in Johore. The 
London and Calcutta tea markets have for the 
last eighteen months been bad for all classes of 
tea, Indian, China, good, bad and indifferent. 
The causes of this are various, but no doubt 
prices will, in a year or so, recover themselves. 
If an average price all round of Is. 4d. to 
Is. per lb, for the whole crop could be 
guaranteed, there could be no possible doubt 
but that tea in Johore would pay handsomely. 

I hear from residents here and from tho 
coffee planters, that the labour supply (Chi- 
nese and Malay) is good, fairly abundant and 
to be relied upon. This, I need scarcely add| 
is an indispensable item. 

Walter Lanqley. 
Singapore, lUA December 1880. 
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NEW MAEKETS FOR INDIAN TEA. 

The Tea Gazette bas not geased for some two years past to direct the 
attention of those interested in Indian tea to the desirability — nay 
necessity — of opening? up new markets for our produce. At length, 
recently, the agitation which we originally commenced, and liave so 
earnestly and constantly striven to bring to some effect, l)as taken 
substaiitial shape and form^in the establishment of a Tea Syndicate amongst 
the agency houses of Calcutta, whose avowed object is to ascertain the 
necessities and capabilities of other markets than the single one India has 
hitherto limited herself to. 

Government came forward liberally, and subscribed Rs. 10,000 
towards the project, — more especially, however, in connection with the 
Australian Exhibition j and further funds from Companies interested in 
the tea enterprise, as well as contributions in kind from various estates 
having been secured, a well-organized attempt was made the other day 
to adequately represent Indian tea at the Melbourne Exhibition. Tlie 
result has proved not only instructive, but in a pecuniary sense profitable, 
and Jthe Syndicate’s agent employed to represent the interests of Indian tea 
in Australia has been able to afford suitable advice as to the class of teas 
in demand in that Market, as well as to give that information as to detail 
of arrangement in respect to mode and character fPf supply, which is so 
necessary to secure ultimate success in a new venture of this kind. 

The two leading articles immediately following these remarks were 
written before the Syndicate came into being; but it is believed that they 
will be read with interest as indicating the lines upon which the experi- 
ment advocated should be followed. Tlie experience gained by the 
Syndicates representative, supports, it will be seen, the view wo then took 
of the subject. 

THE TEA MARKET IN AUSTRALIA. 

In view to the more speedy warmth too, and we await the result 
development of the Indian tea trade with some solicitude, 
with theAustralasiau Colonies, it may But Australia is not to be snateb- 

be useful to consider bow the Colo- ed at discretion from the embrace 
nial tea brokers x’egard the scheme, of China ; she is both coy and diffident 
which, if successful, will cause a about changing her lover, and con- 
change in their business, — the siderable tact and shew of superior 
change being attended at first with , advantage Avould seem to be neces- 
considerable inconvenience to them, sary to win her for India. The 
if not loss of profit. It should not China trade has taken deep root 
be lost sight of that this is not the in the Colonies, and the tea-brokers 
lirst* occasiou on which India has carry on their largo transactions 
courted her Australian cousin, md with that country with the mini- 
attempted to cut out the barbarian.* mum of trouble and a maximum of 
But the courtship was so half-heart- profit. The grocers are satisfied 
ed as only to be recollected to* be * with the tea, and so it would seem 
scofied at. Now again the wooing are the large majority of their 
has commcnccf!, with considoi'abie customers. 
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Now, acknowledg-ing the fact 
that most people are averse to 
change, even in smaller matters than 
a cup of tea, this contemplated 
change, where vested interests as 
well as settled use have to be attack- 
ed and subverted, can only be 
brought about gradually and by 
cautious steps. As regards tlie 
general public, the Indian com- 
modity must be not only of better 
quality, but of not greater cost 
than good China tea. But even 
then the tea must be put before 
them ; and this leads us to the 
difficulties now said to stand in the 
way of importing Indian teas into 
the Australian market. 

The tea from China is neatly and 
strongly packed, so that a broken 
chest is almost unknown ; and the 
chests or boxes are, also, always of 
even tare in each lin9. Thus,trouble 
and expense on arrival oP consign- 
ments at the Custom House is avoided. 
But with Indian consignments things 
are very different. The packages 
are unsightly, the chests are heavy^ 
and their strength not proportionate 
to their weight and the tare is so 
uneven as to necessitate the opening 
of every package at the Custom 
House for weighment. This means 
both trouble and expense to the im- 
porter, a diminution of profit to 
him or to the grocer, or a higher 
price to the consumer, — the latter 
result being the probable arrange- 
ment. Sometimes (we fear often) 
the Custom House officers are saved 
the trouble of opening the chests 
from India, as they arrive ready 
opened. We are credibly informed 
that, as regards three recent con- 
signments to Sydney, one of 29 
chests, had 22 chests, and the others 
of 50 chests each had every chest 
broken, — some of them into splint- 
ers. Comment is superfluous. • 


It seems that each chest costs in' 
the Customs for repair 2s» 6(i» 

Beyond this is the certain deteriora- 
tioi^ of the tea in transit, by reason 
of exposure to the damp sea air 
resulting from broken chests; for 
not only are the wooden boxes 
smashed in, but so also is the lead 
lining in most cases, — the lead 
having in some instances disappeared 
altogether, if it was ever put in. 
The wood of the Indian chests was 
measured in Sydney, and found to 
be three times thicker than that of 
which tho China chests are made, — 
that is, the Indian was Vf fbe 
China only of an inch. But 
while the outside packing of mat- 
ting of the latter is strong and elas- 
tic, the protection afforded lyr the 
covering of the flimsy gunny used 
in India is very small, — useful 
chiefly as a bag when the wooden 
box has been smashed up. The 
Indian is very much stronger, and 
so heavier, than the China lead; 
but the latter is quite strong enough 
for all practical purposes, as it arrives 
unbroken at its journey's end. On 
the other band, where the Indian 
chests do happen to arrive in fair 
order, the lead lining are often found 
to be broken, by reason of the chests 
not being full, and there being a 
space left between the lead lining 
and the lid of tho box, so that, on 
being turned over, the tea is forced 
by its own weight through the lead. * 
Then, again, these chests if filled up 
-would hold an additional 10 or Ihlbs., 
and so a considerable saving would 
be effected in freight, which is nearly 
a penny a pound from Calcutta as 
against about one half-penny from 
the China ports. 

In oi^r opinion the Indian chests 
of 85 or 901 bs. are too large for 
*the colonial export trade* being from 
their size and weight less^adapted 


* [Since the above appeared in tjpe, we tre informed that the P. & O. C«. absolutety 
refuse to reccife larger packages of tea than half-chest# of 4i0-lbs.— 'Ei).; Ta4 CxcLQPiEnuJ ' 
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than smaller packages for the shame- 
fully bad treatment they receive at 
the bands of the P. &. O. Company ; 
the roughest usage being at Ceylon 
in the trans-shipment.^ But at this 
early stage of the trade, we would 
ask whether it would not be better 
to send down very much smaller 
packages? We are told th^t 5 and 
^Olb. boxes and 401b. chests would 
find favor with the importers^ who 
think they would be more readily 
taken by the grocers than chests ; 
and the grocers are to be considered. 

Coming, now, to the methods 
adopted for the introduction of 
Indian tea to the colonists, we at the 
outset, condemn as injudicious, if not 
as positively hurtful, and unjust to 
the many colonial gentlemen engaged 
now in the China tea trade, the 
wholesale manner in which they are 
being libelled in pamphlets and news- 
papers. Our object should be to 
carry the colonial brokers with us, 
and not set them against us by abus- 
ing them, and telling tjbiem that “ all 
China teas are unwholesome and 
unfit for human food ; you know 
this, and yet for gain you engage 
in this vile traific, when, if you were 
honest, you would only deal in the 
pure teas of India.^^ To set forth 
as publicly as can be the excellency 
and purity of Indian tea is one 
thing, and a good measure, but to 
publish that all China teas are 
* adulterated and poisonous, is another 
thing, and as unwise as it is wrong. 
Wrong, because it is not true ; and , 
unwise, because, knowing it to be 


* [Since the aboTe nppeared in type, we 
are informed that the P. & O. Oo. absolutely 
refuse to receive larger packages of tea than 
half-chosto of 40-lb8 .— Ed., Tbi CxcLOPiEDiA.] 


false, those interested in the trade 
take steps to publicly prove it to be so. 
For instance, the Melbourne Argus re- 
published, a few mouths ago, the result 
of some laboratory experiments made 
in 1877 with teas sold by the grocers 
of that city, — showing that at all 
events some of the samples were of 
genuine and unadulterated tea. 
Much damage, moreover, is done the 
Indian tea trade by the action of 
needy adventurers — Indian cast- 
aways — taking advantage of the 
present movement to go down to 
Melbourne and Sydney, and there 
pass themselves of as persons con- 
nected with tlie Indian tea gardens, 
or even as Indian tea mer- 
chants, or their agents. Capital 
being necessary for successful tea 
broking, these adventurers, having 
none, sooner or later collapse, but 
not befo/Q they 4fave done harm, as 
well by oollapsing and so giving the 
business they professed to be promot- 
ing a feeble aspect, as by local news- 
paper scribbling. But we would 
especially deprecate as most injurious 
anything like present competition 
among proprietors of gardens and 
firms in India for the sale of their 
teas, or any line of action on their 
part, the principal efiect of which 
would be to assist individuals in the 
colonies to commence a wholesale 
business on the specious plea that 
such is a necessary preliminary to a 
successful inauguration of the trade, 
when, as a fact, such success can be 
best and quickest reached by work- 
ing through the long established and 
well-known commercial firms already 
numerous iu the colonies, and whose 
interest it is so vitally important for 
us to secure. 


CHINA vs. INDIA IN AUSTRALIA. 

On this point we publish an artiqle ^Australians may be presumed to be 
from a gentleman of experience in fairly set forth. There are some 
Sydney, in which the views of the* points, however, iu the article which 
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seem to require correction, and 
others which are open to consider- 
able argument and explanation. It 
will be seen that the writer speaks 
of Pekoes being rolled from Con- 
gous.^^ What are we to understand 
from this ? Pekoe cannot bo manu- 
factured^^ by any mode of treat- 
ment.^^ Pekoe tip is of itself a 
distinctive thing, being the upper 
bud, which, in a favourable season, 
is covered with down, or silvery 
white hairy fluff, like that seen on 
the bud of any pear or apple before 
it comes into full growth. China 
tea as sent to England (and we pre- 
sume also as sent to Australia) is 
noticeable for the absence of this 
hairy bud : so how Congou can be 
made into Pekoe, or hairy bud,^^ 
is incomprehensible. Souchong, 
with us, is the third leaf below the 
Pekoe bud, and Bekoe Souchong 
means the leaf between ihe Pekoe 
and Souchong, and it is so called 
because in the sieving we cannot 
sort out all the Pekoe tips. Con- 
gou with us means the 4th or 5th 
leaf, — so coarse that it is now rarely 
manufactured. On examining China 
Congou that we have come across, 
we have found it a large greenish 
leaf, the stem only coloring red : wo 
repeat, therefire, that from it Pekoe 
can hardly come. What with us is 
called Pekoe^^ is the bud and the 
top leaf, separated by sifting from 
the bulk of the tea. Then our au- 
thor speaks of aroma being convey- 
ed to the China Pekoes by a scented 
flower ; but our hill teas, which have 
the most delicious aroma possible, 
derive that aroma entirely from the 
soil and climate. We have no fra- 
grant herbs, indeed, to scent with, 
were we inclined to follow the Chi- 
nese custom ; and surely there can- 
not be a question which is the more 
preferable, — tea possessing inherent^ 
quality, flavour, and aroma, or tea 
to which these qualities are fictiti* 


ously imparted. To change one kind 
of tea into another (supposing it can 
be done at all) it would be necessary 
in Uie first place to steam or soften 
the’ leaf with hot water : this alone 
would reduce it from first class to 
very low class tea ; and, if practised, 
clearly shows that the Chinese have 
to rely ^ on a foreign flavouring 
body to replace the property which- 
the teas they send forward to the 
home market have lost. 

That adulteration or conversion’* 
of low class teas in China for the 
foreign markets is largely practised, 
we presume our author will not 
deny.* Still we agree with him 
that it does not follow that all 
China teas are adulterated ; al- 
though we believe few of'thosp ship- 
ped to our shores come up to the 
average of our better Indian growths. 
Adulteration, too, is unfortu- 
nately not confined to China : it 
used to bo practised, as regards tea, 
very largely in Ehgland. In 1780, 
the East India Company were 
obliged to put forward a notice that 
they had nothing to do with the 
adulteration of tea in the 6 mil- 
lions that they imported at that 
date ; yet official inquiry showed 
that another 4 millions was made in 
England ; and there, also, we know 
of pretty extensive adulteration of 
China tea with sloe-leaves and the 
like. Leaves which had been in- 
fused were re-dried, — a practice at- 
tributed largely to the Chinese in 
the present day. But while we 
can now claim, almost, that with us 
the adulteration of tea, (owing to 
its cheapness, probably) has ceased, 
it is on record beyond dispute that 

* The Chinese, it is known, use gypsum to give 
weij^ht an4 a sticky nature to the leaf ; plumbago 
and lamp black to cover the white of gypsum ; 
and ferruginous eartii to deepen the rod of the 
liquor. The authority for this is the late Mr. 
Ftrtune, who found out all this before live 
millions of Indian tea had been gro^ (See his 
Paper, ** How China Tea ifl elabgrated for the 
' l^urQpeaa Market.'* 
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the Cbineso pursue a system of spe- 
cial man uf|ictuiV^ for the outer 
barbarian/'^ which is far from bein^ 
consistent with honesty, or cor^pa- 
tible with health to the consumer. 
It is not long since that a large 
quantity of tea^' unfit for human 
consumption was seized by the Cus- 
toms at home ; and it is kuewn that 
of the stocks in bond a good deal is 
fit only to be thrown into the Thames. 
Nor can we affect to be ignor- 
ant of the so-called lie^^ tea, which 
consists of leaves and weeds rolled 
and dried, and artificially flavoured 
so as to resemble the genuine 
article. Again, green tea has for 
several years been almost entirely 
shut out from the English market, 
owing, to • the discoveiy, by the 
Government inspectors at Somerset 
House, of the extent of its adulter- 
ation. We have recently come 
across a book published by Ilorni- 
inau and Oo. (very large dealers in 
China tea) and professedly written 
by one Lo Pong Loh, Secretary to 
the Chinese Educational Mission in 
Europe, in which this question of 
adulteration is very plainly set forth, 
explained, and admitted ; but it is 
also clearly stated that the teas made 
for home (China) consumption are 
of excellent quality and pure, while 
the kinds drunk by the Mandarins 
are of the very choicest character. 
^What we would say, then, amounts 
to this — not that the Cliinese cannot 
and do not make good tea, but that 
they favour us with very little of • 
it. 

We next come to the proper fla- 
vour of tea. This must depend upon 
the manner in which it is treated 
apart' from the jfl.t of the plant : but 
this does not vary much. We class 
them as roasted or unroasted, fer- 
mented or not fermented. As a rule 
the Chin^ teas are roasted, and fei% 
raented to the saccharine stage, 
because drunk, ju China, without * 


milk OP sugar; while the Indian 
teas are not roasted, and only slight- 
ly fermented. This makes a very 
distinct classification. Boast meat, 
for instance, has a very dijfierent 
flavour to raw or unboiled meat. So 
it is with tea. Prom the peculiarity 
of its labour, and the habit of the 
country up to tlie present time, 
China teas are invariably roasted; 
so we must look to that flavour in 
the tea from that country. A China- 
man will not drink the colored tea 
supplied to England, which has 
totally lost the flavour of being 
roasted. Of all tea made in China, 
the best ])art is retained. The re- 
mainder, which goes to England, 
ought to retain the same flavour of 
roast ; but it does not, and this 
requires explanation from China. 
We have only to look at the leaf 
after infusion tcf^how that it is well 
fermentei to the saccharine point, 
and therefore it cannot naturally 
have that extraordinary bitter fla- 
vour which wc find it to possess. 
The adulterators attempt to supplant 
Indian tea by imitating its natural 
pungency, Indian tea is made 
slightly different to China ; it is 
withered instead of roasted, and so 
has greater strength and pungency, 
and it is only half fermented so as 
not to lose the delightful tonic 
property; for Englishmen like their 
bitter beer, and are not enamoured 
of sugar to the extent, say, that 
Prenchmen are, who, for this reason, 
do not like tea, but prefer cocoa, 
chocolate, and coffee, in which boiled 
milk and sugar have a prominent 
place. The present bitter China tea, 
of which the prevalent flavour is tar, 
could not be supplied to Russia, for 
the simple reason that they do not 
drink it wiih milk, but with lemon 
aud sugar, which of course assists 
roincwhat to disguise the flavour. 
With Indian tea, pure milk from 
which the cream has not been taken 
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comhiaed with sugar, brings out the 
delicious flavour of Indian tea. 

Our author, it will be seen, refers 
to the circumstance of Indian teas 
possessing an ‘‘ earthy” flavour. 
We are unable to understand this 
except upon the supposition that 
there has been carelessness and 
want of cleanliness in manufactur- 
ing, and that dirt has actually got 
sensibly mixed with the tea ; but 
sieving would soon eliminate this, 
and determine the point. True, 
Indian teas have different flavours, 
but these are due to difference 
of climate and soil. Tims, 
Assam is different from Sylhet and 
Cachar, Caebar from Darjeeling, 
and so on, — each country possessing 
its special quality and variety, ac- 
cording also to whether the tea is 
grown on hill or jflain. The hill 
teas of India more or less* assimi- 
late, but still even thesb are not 
identical. Another cause of differ- 
ence is due to the family of plant, 
—the hybrid, wliich is Indian, being 
distinguishable from the China. No 
two gardens, even, cau make alike, 
though adopting the same process ; 
and in a factory where ostensibly 
the climate, soil, and leaf, are the 
same, the tef^s are diflerent day by 
day, month by month, and some- 
times different qualities are made 
during the same day ; neither docs 
bulking give the same uniformity 
that is to be found in Chiua tea. 
We know that the China teas are 
faced, and there must be a standard • 
quality of facing given to the leaf 
to' secure the uniformity which pre- 
vails. The natural process of fac- 
ing is so tedious aud^ expensive, 
that it is rarely adopted in India, 
and we may be sure, therefore, is 
not at all adopted with the enor- ^ 
noons yield of China. With all the 
differences we have mentioned above^, 
it is not easy to acquire rapidly a ^ 
true knowledge of Indian teas^ and 


it is hardly to be wondered at if the 
brokers and tasters in Australia fail 
at first to do our growths that jus- 
tiof which wo feel sure in time will 
follow. Our own brokers at first 
were by no means enamoured of 
Indian teas, until by experience 
they came to know the flavour, and 
understand and appreciate the varie- 
ty of characteristics, — due to pure- 
ly natural causes, and not, as in the 
case of Chiua, an artificial unifor- 
mity foreign to the tea itself. A 
friend of the writer's has come into 
contact with a gentleman from 
China who had especial facilities 
afforded him for going into the tea- 
lionses, and he invariably found 
them flavouring the tea by sprink- 
ling on to the teas drying* some 
liquid with a many-pointed broom. 
The habit of years has accustomed 
the English palate to this unifor- 
mity of flavour ; and when our vari- 
ed teas are placed before people, 
they at first fail to recognize their 
superiority, and attribute natural 
pungency and strength to rankness 
of flavour, while their tastes are not 
sufficiently educated to appreciate 
the exquisite delicacy of^ say, the 
hill products of Kangra and Darjee- 
ling. It is probable, therefore, that 
a judicious mixture of India with 
China will for some time be the 
best means of cultivating a taste in 
Australia for Indian teas, — a taste^ 
which it is foolish to expect to force, 
and it is equally unwise to try and 
convince Australia of the badness 
of China tea relatively to Indian 
by mere abuse instead of by argu- 
ment, proof, and example. We im- 
ported our tea seed from China, but 
by onr blending of varieties, we say 
we have decidedly superseded them ; 
as the Australians, in the same way 
have, in the general class of holies 
decidedly improved on thq English 
breed — for which they are entitleifl 
«to great credit ; and, as is well 
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known, the importations to India 
of horses from Australia now form 
a considerable item of trade. 

There is one other point we w^ld 
refer to, in way of explanation to 
the writer whom we have referred 
to. He says there is no analogy 
between the China ‘‘chop,’^ and 
batches of Indian tea. there 

is. Our word break’^ is almost 
synonymous ; only the Indian 

breaV’ is any number of chests 
manufactured about a certain date : 
i.e,j it may be, say, the teas of 
April or May, in contradistinction 
to the plan pursued in China of 
mixing into one chop^^ the teas of, 
say, April to November. 

There are no doubt, as stated, 
800 or l,40O half-chests in one chop 


and sometimes even more; but this 
is the manufacture of perhaps two 
to four hundred small gardens, and 
therefore may represent as many 
qualities of tea, which it becomes 
necessary to assimilate the flavour 
of by artificial means. The supe- 
riority of the Indian system, there- 
fore, in preserving the freshness of 
the tea by limiting the breaks to 
almost monthly packing, must be 
manifest. 

We trust that our friends in Aus- 
tralia will see from the few remarks 
we have made that we have really 
reason to boast of our teas, aud of 
the purity of our manufacture, and 
we can assure them that the more 
they know of them, the greater will 
be their approval. 


China vs. India in AusxRALiif^ 


[Th0 following article has been forwarded to ns 
from Sydney for publication. It is interesting as 
showing the views pretty generally entertained on 
the spot, but we have thought it desirable, iu a lead- 
ing article ante) to draw attention to some 
error of argument, and to the view of the subject as 
held here.— Ed., I. Tba Cazbttb ] 

Thb China tea imp'drtera are fully alive to 
the injury whicli would be done to their busi- 
nees if Australasia became consumers of In- 
dian tea, and already have taken stops to try 
to check the^progress of our project, by in- 
creasing, if possible, the facilities for import, 
aud by making marked improvement in the 
qualities of the tea exported. Now let it be 
not forgotten that up to this time of writing 
not one single member of any tea-house 
(Indian), nor agent, nor traveller, has yet 
paid a business visit to any of the Australasian 
^colonies, and let it be known that the princi- 
pals themselves of the China houses have not 
thouglit it beneath their dignity, or too much 
trouble, to come down in propria pertona to 
take notes in view to meeting to a greater 
nicety the demands of those markets. The 
members of the China, exporting houses (who 
are, we may remark in parenthesis, not, as is 
generally supposed, Chinese, but Englishmen) 
will always exert themselves to meet the 
fancies * of the trade and the demand of the 
market : the rule being, Congouji cheap, 
Pekoes plentiful ; Congous dear, Pekoes 
scarce. This is easily arranged, as the expert 
Chinese operator can roll the tea into any 
form to suit the demand. If Congous ai^ 
cheap, then*it pays to roll into Pekoes, which 
bring 1«. or a lb, more. There is no ana- 
logy between the GJrjaa aud Indian tea^ in* 


the matter nomeiiolaturo. The China 
Pekoes, for instance, are artificial, so to say, 
beings scented by a flower grown especially 
for the purpose ; but it does not follow that 
the tea is adulterated by the admixture of 
foreign substances. It is, no doubt, this pecu- 
liarly aromatic scenting which so captivates 
the drinkers of China teas ; the aroma of the 
Indian Pekoes and Pekoe Souchongs being 
decidedly “ earthy,” is not so enticing. We 
instance tliis ns another difficulty in the way ; 
for it is only by knowing what the difficulties 
are, that they can be met. ^j^ben again there 
is not only no term corresponding to the China 
term “ chop” known in the Indian trade, 
but what is conveyed by tlte term has no 
existence. There may be 800 or 1 ,400 half 
chests of China tea in. one ** chop,” the 
result being that only one chest is opened, 
and the whole of the rest sold on that sample. 
As against this take the Indian consign- 
ments, where there are sometimes half a 
dozen sorts in a consignment sent out of 
the country, invoiced as one specific sort of 
tea. It behoves the Syndicate and those here 
interested in the scheme to consider these 
matters with a view to improvement. It is 
absurd to suppose that the Australasiau 
market is ready to drop, like a ripe p1um» 
into the mouth of our tea-trading community. 
With great care, with considerable expendi- 
' lure of time and money, and with untiring 
energy judioiouslp expended, those best able 
Vo speak say that the game may be carried to 
a fairly successful issue in from 6 to 7 
years. 


SYDNEY EXHIBITION ( 283 ) TEA EEPOttT. 

Major Clementi’s Report on Indian Tea at the Sydney 

Exhibition. 


Sydkey. — Very great interto^t was taken 
in these exhibits. Japan exhibited some 
Tory good samples of Pekoe, Souchong, and 
Oongon^ of which I have kept samples ; and 
Ceylon'exhibited a large number und variety 
of vei^y excellent teas ; China did not exhibit. 
The judgment was by courts, and not general 
OB it ought to have been. The results of 
the judging cannot be considered to be satis- 
factory — all uiy endeavours to obtain a fair 
and intelligent judgment having been thwart- 
ed. Mr. Ponder was really the only one of 
the judges that had a technical knowledge of 
tea, and he was appointed on ray nominiition» 
as I could not find any one else nob exhibit* 
ing who had the experience of a professional 
tea-taster. But as he was engaged at the 
time in the business of a Sydney morcliant, 
the agent for three exhibitors who were the 
Calcutta agents fora number of tea concerns, 

I considered that great caution was necessary, 
so that the judges should not know the names 
of the exliibitors or tea concerns until after 
they had given tlieir ju^ment on tlie merits 
of all the teas, variety Hy variety., I there- 
fore excepted to Mr. Ponder’s fvoposal, that 
1 should send to the judges’ room samples 
for tasting, with the names of the gardens 
written on them, and I sent down the samples, 
variety by variety, in sample-boxes having 
only a number for a distinguishing mark. 
Accompanying the samples was a list, con- 
taining a key to the numbers, in a seiiled 
envelope, addressed to the Chairman of the 
Coinmittee, and marked, “ not to be opened 
until after tlie judgiiiL'.” On one occasion 
an envelope so sent was opened in the absence 
of the Chairman, and the list was abstracted. 
This method to<A both time and trouble, and 
it was exceoilingly disappointing to find that 
iiiy endeavours liad been frustrated by awards 
being given to the agent-exhibitors for col- 
lective exhibits of all kinds of teas from 
various tea concerns, instead of to particular 
tea concerns, and for the best of specific 
varieties of teas. Mr. Ponder was chiefly 
oonoerned in the judging, and was the judge , 
entrusted with writing the report ; and what 
he in effect did was to count in the Indian 
court the number of samples exhibited by 
different exhibitors, and then recommend 
these exhibitors, in such order as he thought 
fit, for prises for their collective exhibits. 
In some cases very gross injustice was done, 
so it seomod to me, in the grading; and 
though among the collections of teas which 
received the highest award were undoubtedly ^ 
some teas well deserving the award, yet it 
was very plain that the bulk of the 8ample% 


in these collections were inferior to the 
superior kinds of teas sent down by other 
exlubitors, and which received only third and 
fourth awards. I reoresented the matter to 
the Committee of Judging and Awards, but 
the only concession that could be made was 
that each t)f the tea concerns, included in tho 
colleotive exhibits, should receive a diploma, 
the medal going, I suppose, to the 
The Government of Madras exhibited twenty- 
four samples, including nine varieties, and 
received a third award. These teas were 
exhibited in shallow boxes divided into twelve 
partitions each, with small pieces of glass, 
one for each partition, slipped in one over 
the other. This was by no means a good plan, 
as the least vibration caused the glasses to 
slide, and, even when properly adjusted, the 
teas were exposed to dust and air as tliere 
were open spaces where tlie glasses overlapped. 
Mr. W. Lee Kirby, Brooklands Estate, Nil- 
giri Hills, receives a second awarft for the 
six varieties exhibited by him. Messrs. Beg, 
Punlop and Company exliibited eighteen 
samples, which included seven varieties of 
tea, and received a first award for the collec- 
tion ; the teas were well shown in large glass 
bottles arranged on a stand — in my opinion 
not only the most convenient but the best 
way of exhibiting teas. The two varieties 
exhibited by tlie Commissioner of Amkan 
received no award, though they were surely 
samples of no common merit. The Singbulli 
and Murraa Company exhibited three varie- 
ties and four samples of Pekoes, receiving a 
first award. For the colleotion of thirty -five 
samples, which included eleven 'varieties of 
tea, a first award was adjudged to Messrs. 
Williamson, Magor and Company, whose 
teas were well ’shown in large glass bottles. 
The Eoiisanio Tea Company’s exhibit includ- 
ed eight varieties of every high class teas, 
possibly equal to any shown, but they only 
received a third award. The six varieties# 
shown by the Muka Ruttyoor Tea Concern 
were unsurpassed by other exhibits, yet 
they were adjudged only a fourth award. 
Messrs. O. Steel and Company sent down 
three varieties of teas in fourteen varnished 
teak wood chests, of which a trophy was made 
in the Indian court, glass being let into the 
front of one cheat of each variety. The com- 
pany received a fourth award. The teas of 
Messrs. Balmor, Lawrie and Company were 
well exhibited by their Sydney agents, Messrs. 
Clifford, *Love and Company, in a handsome 
show case. There^were nine varieties of as 
good tea as any shown^ but they received 
oaly a second award. 
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Tea in Australia. 


Public Auction Sales of China Tea in 
Melbourne fob the ualf-yeab bnoinq 
December 1880, (with synopsis • of 
prices realized). 


About 67»0001ba. 

100,000 

185.000 

370.000 

376.000 

808.000 

835.000 

•'r 800,000 

103.000 

845.000 
170*000 

163.000 

128.000 
185, (KK) 

135.000 

182.000 

44.000 

60.000 

46,000 

46.000 

88.000 

4,000 


sold at 7 id . to 6d. per lb. in Bond. 
... si „ 8i 


14 mV, 
1/01 „ 1 / 0 * 
1/0* „ VI 
V4 M V4 
1/4 M }r\ 

1/2* .,1/3 

1/3* mVJ 

1/4* 1/5 
1/5* 1/8 

1/6* 1/7 
1/7* ,.1/9 
1/8* „ 1/9 
i/»* mVio 


8,891,00(Ebt.* totfO. 

Prom this statement you will see that 
£,005,000 pounds weight sold at and under 
Is, per lb. in bond, and 1,386,000 pouuds 
weight sold at and under l/J* to 1/10 bond. 
Tins gives no idea of the sales of fine tea, 
which is usually disposed of privately, for 
it is found difficult to obtain over Is. 8d, 
per lb. publicly for any class of tea. 

The sales of tea outside of the Auction 
Boom for the six months ending Sist 
December 1880, will probably amount to 2^ 
million pounds more, bringing up the total 
8ales at China teas to not far sliort of six 
mihioo pounds weight.— »Ce^/o» Observer, 


The Tea Trade in Victoria. 

A LARGE proportion of tea consumed in 
Victoria is sold in half chests 381bs., Boxes 
lllbs., with A few quarter chests 201bs; 
weight. These packages are generally taken 
by the squatters, selectors, farmers, dm., just 
as received without any mixing and price 
generally guides the buyer, but he wont 
have posts and rails (viz.^ large leaf and 
stalky samples) or dusty teas. A small 
quantity of finest quality is takeU at any fair 
price by the wealthy classes ; other balance of 
consumption consists of the trade of towns 
and retailers generally. Most of this class 
of tea is mixed, and therefore the weight of 
packages is not of so much importance, 
though the small retailers object to lay out 
too much money on heavy packages. A 
considerable amount of the mixing is primi- 
tive and varies with seasons. First the gentle 
iiiid long suffering public is treated to 
Canton Gunpowder, Ac., whioh has its day, 
then Canton scented caper has a turn, 
followed by Canton long leaf scented Pekoe. 
IS'ow, Canton short leaf scented Pekoe and 
Kooloo teas the fathion,— 

Observer,* • 


Consumption of Tea in Victoria. 

From Hayter's Statistics just published, it 
appears Victoria can take 5^ millions lb. of 
tea for home consumption for a your, and 
4 millions of tea for export for a year or Qi 
millious lb. iu all. 


r 

The China Tea Trade with Melbourne. 


The fcason generally opens here in June 
or July, and sales by auction are frequent 
c from that period till the close of the year, or 
eay for six months ; after this time buying, as a 
rule, is reduced to supplying immediate 
wants — tea dealers keeping their stocks low 
and trying to clear out before the new comes * 
in, in June. 

For many years past buyers have found 
China teas keep badly, and when new 
season’s musters are shown, old stock is 
reduced in value full^ 2d. to 4d. lb. on 
teas above Is. per lb. iu bond, and propor- 
tionately on lower priced grades, whilst fre- 
quently teas selling at Is. 9d. to lOd. in 
AprU-May realise only Is. 2d. to Is. 4ef. in 
July-August. , The cause Is due entirely to ^ 
the old teas being flat and stale when ooip- 
pared with even common chops of new 
Ooucous. 

The usual course of the Melbourne Tradq * 
is to buy sparingly medium to flue *leas 


early in the season, or say during July to 
August, and suoli teas are almost entirely 
used for mixing, and to freshen up old stock 
therefore only a limited quantity id sold, and 
generally the best quality of tlio year. Very 
little of this new tea is sold straight to con- 
sumers because it is considered by them to 
have no strength, and too much flavour; the 
fact is Victorians have been educated up to 
a bird standard of tea. 

First crop China teas are always the best 
liquor, though not iiileaf. The bulk of these 
teas come forward in July aud August, and 
most of them are sold privately. The heaviest 
sales and cheapest prices usual I v rule during 
September, October, and veiy little business 
is done January to May. Buyers often find 
their purchases made early in the season 
have gone off in quality, so a brisk demand 
is experienced as in the season for scented 
teas and other mixtures.— JSmes, 
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Operations of the Tea Syndicate in Melbourne. 


The snle of the first lot of the Syhdionte 
Teas t|k>k place yesterday with a very satia- 
fa^'tory result, thanks to the good work 
Messrs. Jas. Henty & Co, have done in 
assisting me to look up tho trade here, gene* 
rally, both wholesale and retail, and also 
tlianks to the publicity given to our project 
by the daily papers. 

The afternoon teas at the exhibition did 
a good deal also towards helping the sale. They 
are a great success, so great that I have had 
to issue cards of invitation, as the general 
publfo are too strong for the resources of the 
Court. 

Tiie public will, I have no doubt, take our 
teas if the grocers will sell them at a reasona- 
ble price. A good opening has now been 
made, and it rests witii the merchants of 
Calcutta to keep up a regular supply of the 
right qualities to make the trade with this 
colony a permanent and growing business. 
There is only a limited demand for the finer 
grades. 

The prices realized for most of the tens 
are not extravagant, which I look on as a 
good sign. As they will most probably go 
into consumption quickly, and a demand will 
arise, I do not look • for a lower range of 
prices, but this is a market whiblf could very 


easily be swamped, as there is amongst a 
great number of the trade a distrust of the 
article, which it is difficult tooreroome 5 how 
evtf, with a steady supply of suitable kinds 
ana patience I have no doubt our difficulties 
with such people will disappear. Small well* 
made Pekoes, Broken Pekoe Souchonss, and 
Leafy Broken Pekoe Souchongs, with tipSp 
are the most suitable sorts to send, small 
boxes (abput 10 fi)s. net t) and half chests (not 
more than fiOlbs. nett) are the paokoges liked ; 
the teas should be curefully buikq^|i^,jMsd 
weighed, but the weight not marked on the 
package, as there is some difficulty with 
the Customs. 

I have been making enquiries about the 
chances of n trade with Sydney, but am not 
encouraged to send on a shipment there, and 
hesitate to do so until I have been to see 
whetlier the great prejudice which I am told 
exists against our teas is a reality or only a 
fancy. The Governor, Lord Loftus, was over 
h»re for the opening of the Exhibition, and 
desired me particularly to make an effort to 
open up the trade in his colony. He thinks 
there is a splendid chance for it, but from 
others I have a very contrary opinion.-^Mr. 
Sihthorpe*8 letter to the Calcutta Syndicate, 
dated Melbourne, October 1880. 


Indian Teas in the 

The experiment of _ endeavouring to 
find a market fitr Indian teas in Aus- 
tralia has had very encouraging re- 
sults. We have before us the report of the 
Calcutta Tea Syndicate's representative in 
Melbourne, from which it appears that 
the prices realised on the trial shipment 
of 2,259 packi^es of 113.689ib8. compare 
favourably with the rates ruling in the 
London market. The prices affixed to the 
teas at the time of shipment by a commit- 
tee of Calcutta brokers were the full valua- 
tions according to the latest London ad- 
vices at that time. Oachar Pekoe Souchongs 
valued at l^. to 1 «. \d, per lb. up to 1 ^. 
5d., sold in Melbourne from 1«. A\d. up to ^ 
2 d. the last-named figures having 

been realised on a parcel from the Coom* 
bdrgram gardens. Broken Pekoe Souchongs, 


Australian Market. 

valued from lid. per lb. up to Id. 3 d., sold 
from Is. 1 Jd. up to Id. 7d. per lb. Pekoe, 
valued from Is. 2 d. to Id. 6 d., sold from Id. 
ll^d. to 2d. 0|d. per lb. Assam Pekoe 
Souchongs, valued from Id. Id. per lb., sold 
up to Id. fijd. per lb. Souchpngs, valued 
from 1 Id. to Id. 3d., sold up to Id. djd. 
Pekoe, valued from Id. 7d., sold up to 2 d. 
2 |d. per Ib. Darjeeling Pekoe, valued 
from Id. 7 d. up to 2 d. 6 d., sold up to 2 d. 
*J\d, per lb. Indian tea has been steadily 
growing in favour in Australia for some 
years past, and the opening up of a largg 
competing market at the antipodes can 
scarcely fail to have a marked influence 
upon the value of the commodity in the 
Loudon market and upon the remunera- 
tiveness of a promising branch of Indian 
industry.— 6 ? rocer. 


THE AMERICAN MARKET. 

A NOTE of alarm has been sounded in America by those ihterested 
in the China trade, and the burthen of it is, the ui^uitabiiity of Indian 
tea to the palate of the American tea-drinker. Well, we can quite believe 
that our teas will not, in their purepstafe, at first find favour in. America 
and Canada ; and we think that, ,to be successful in these,, to us, new 
markets, we must hold a candle to t,}ie devil/' that is to say, we must 
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do what has been done in England, and is now, even, so extensively done, 
—we must blend. This, of course, we cannot do here. But we can 
arrange for it to be done on the spot ; and we can and ought to suggest 
to American wholesale dealers the desirability of adopting this course. 

It should be recognised as a truism that we must not go too violently 
against the preconceived opinions of the trade. Onr object should be to 
persuade them, first of all, of the superiority of our brands ; and next, of 
the profit which may result from utilizing them. In this way, the 
introduction of Indian tea^, into America and Canada may become of 
isensible account, whereas the forcing of pure Indian tea, on its own 
mbiUs, on our Trans-atlantic brethren, may end in disastrous failure. 
What we have to do is to educate the public taste for our teas ; but that 
cannot be done by giving them all at once that which their palates will 
not approve, — by reason of the circumstance that they have been 
accustomed to a less pure, pungent, and wholesome liquor. The change 
to be effectual can only be gradual, — as indeed it has been in England. 

The Calcutta Syndicatic is wisely sending an expert to America to 
ascertain the requirements and conditions of that market. Let him be 
instructed also to point out to wholesale and retail dealers the pecuniary 
advantage which has been found to result, in England, from the mixture 
of our pure growths with China. In this way we may obtain support ; 
whereas, if we go in for rivalry pure and sim|)le, tho c hances are, — the 
American taste not being as yet prepared for us,-^ve shall go to the 
wall. * • 


Indian Tea in America. 


We publish the following letter 
from a gentleman in New York who 
has been giving special attention and 
making enquiries relative to the ques- 
tion of the introduction of Indian tea 
into the 'American market. He 
writes: — 

“ la America all Indian teas are called Aa- 
aama. Various small shipments have been 
made to New York and Boston, but liitherto 
the introduction has turned out a failure, in 
consequence of the teas not being the grade 
fequired for these markets. The flavour of 
Indian tea, as a rule, is too coarse and strong 
for Americans, and as no tea retailers in this 
country make tea a speciality, they do not un- 
derstand, or will not undertake, the mixing of 
teas, a method so well known and carried out 
in England. In New York, which 1 ara told 
is a guide throughout the United States, tea is 
retailed at a grocery’* — a store where, in ad- 
dition to groceries of all kinds, bread, milk, 
fresh vegetables, wine', beer, liquors, mineral 
waters, wood, and frequently coals, are sold. 
In fact, an American grocery is a eonibination 
of an English-ltalian waret^ousc — tea grocer, 
greengrocer, cheesemonger, and chandler’s 
shop, with a dash of butcher and baker thrown 
in. You cah easily understand from the fore- 
going why teq retailers do not understand the 
Biixing of tea—it woj^ld cost too much time t 


and trouble. There was another drawback 
ngninsst tho success of these tea shipmeiita 
alluded to — the packages were too large. The 
firm of brokers by whom I was given these 
particulars were of opinion that Indian tea 
must eventually become popular in America, 
and the use of it would be considerably hasten- 
ed by consignors, whether froin England or 
India direct, sending teas suitable to the Ame- 
rican taste. The consumpliori of ten in this 
country is already very great and continually 
increasing. The teas mostly used in tho 
United Stales, and which have the readiest 
sale, are Oolongs, Pekoe, flavoured Congous, 
same as Assam tea, Formosa tea, and Japan 
tea. The latter is becoming popular, especially 
in Western States, where the water is so 
• much impregnated with lime. There are also 
teas from tho north of China, fine Pekoe 
Souchong fiavour, that are well liked. Should 
any of your subscribers anticipate making a 
consignment of Indian tea, carry out as far as 
prnotionhle the following suggestions : — Select 
a crop of tea of medium strength, so that it 
can l>e used without mixing, and the flavour 
similar to the kinds such as I have told you 
are mostly used here. Have the tea put up in 
^boxes or catties, so that dealers willing to try it 
can buy small quantities at first by way of ex- 
p|»riment. iVtcc— to cost wholesale at from 
dOc. to 60c. per lb., say from 2s. to 2a. 6d'. ster- 
^ ling. A shipment of tea can be consigned to 
any responsive house. The consignee would 
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Binply have to give in8triicti''na to a good firm 
of tea brokers and they would furnish a report. 
This report can be cabled or written back. 
Tea is admitted to this country free, provided 
it is shipped from the country where it is 
grown. Should it be transhipped, say from 
England, there is an import duty of 6 cents, 
per Ib.y equal to about Zd, sterling.— JETofns and 
Colonial Mail, 


Our readers will doubtless like to know, in 
connection with the contemplated shipments 
of tea to America, what sort of price is likely 
to be realised in that market for teas of Indian 
growth. We have lately been favoured with 
the views on this point of a gentleman of 
great experience in New York as a tea agent, 
who knows the market and the American trade 
thoroughly. He assures us that the American 
taste for Japans is very pronounced, and that 
the teas of that countrv have obtained a firm 
hold in America. The 34.000,000lba. of Japan 
ten used in America consist almost entirely of 
artificially faced greens. Besides these, other 
16,000,000lb8. of China green tea are used. 


With these, he thinks competition would bO 
very difficult. Of Congou or black teas only 
some 4,000, OOOlbSr are consumed. It is 
however as against teas of the Oolong class 
of which some 16,000,000lb8. are annually 
dn^k in America, that Indian teas would find 
it easiest to compete. Oolong is a roughly 
made tea with an unassorted nppearanoe of a 
light greenish colour. It is briskly fired and 
has a taking scent when crushed in the hand. 
In liquor, it draws a light coloured water and 
is pleas^t to drink. Indian “ Namuna*' 
teas approach Oolong more nearly than other 
sorts of Indian growth ; but as prepare^^r 
the home market they are not siiffiSlently 
fired to please the American taste. It would 
therefore, the authority in question thinks, be 
better to fire them somewhat more when 
intended for the American market. 

Americans do not object to teas containing 
about 15 percent, of dust, and it is therefore un- 
necessary to clean them so completely as is done 
for the London market. If carefully made an all 
round price of about t«. 3d, per lb. may confi- 
dently be expected for teas of this class. — Ibid. 


Tea in America. 


The following is an extrget from a letter from 
one of the loading tea brokers in Ne<k IJork : — 

“ In giving you such infortnation as I 
possess relative to Indian teas in this country, 

1 would say that of late there have been 
many efforts made to increase its consumption, 
and 1 believe these efforts have been to a 
certain limited extent successful. I say 
“siiooessfur* and yet limited,’* because with 
the present taste of the American public, 
there would appear small hope of the distri- 
bution of the ordinary Indian black tea, say, 
Congou, Souchong, and Pekoe, ever being 
other than limited, its use probably being 
confined to mixi^ with low grade black China 
teas. 

In taking up your questions as asked — 1st, 
as to the best kind of teas to send, of course, 
this is the all-important question, and perhaps 
the answer that will convey the best idea to 
yon will be to give you approximately our 
consumption of each kind. 

Japan estimated roughly at 31,000,000 

Green „ „ „ 16,000,000 

Formosa Oolong ,, „ i, 10,000,000 

Amoy A Foochow 

Oolong „ ,, „ 6,000.0000 

Congou „ „ „ 4,000,000 

Now your Indian tea approximates most 
closely to Congou which has the smallest 
consumption of anything, and is indeed 
almost confined in its use to two or three of 
our large Eastern cities. You will note that 
Japan supplies about half onr wants ; it is 
Hit tea of the country, completely eclipsing , 
Green, although in itself it is really nothing 
more nor less than a green tea. People hav^ 
got the idea that it is unooloured, 1 suppose ; 
at all events, it is taken in all sections, and , 
is inereasing in popularity. Now. the sugges* 


tion I have to make is this; The Japanese 
have endeavoured to manufacture a Congou 
that shall compete in the English market with 
China tea, and failed badly enough ; but the 
tea they produced certainly approximated in 
many of its characteristics to an Indian tea- 
lighter and thinner in cup, but of similar 
character. Now, why should not Indian 
planters manufacture a tea that should com- 
pete favourably with Japan in this market? 
There must be similar properties in the leaf, 
and I would suggest that the experiment is 
worth trying. From the figure* I send you 
to-day you will see we are heavily over- 
stocked, but that need alarm no one ; the 
stirpliis is all low grade leaf ; choice is readily 
saleable at fair prices, so the time is by no 
means a bad one for trying it with choiet teas. 
I may send you a sample of Japan to bo 
matched, worth 46 cents ; it will be necessary 
to bear in mind the necessity for a Ugh? 
coloured liquor, even at the expense of 
“ body ” As to the size of breaks, it might 
be well to begin with about 25 to 50 half* 
chests ; if successful, these might be in- 
creased 1.50 to 200 half-chests. The packages 
should resemble the usual American order 
package weighing about 70 to 75lb8. gross, tare 
15 to 17lba., paptredy matted, and rattaned ; 
the expense will be refunded by extra price, 
but great care should be taken that they rpn 
of even weights, to save loss in taring. 

Broken and dusty teas are objected to; 
5 to 7 pel* cent, of ^ust, however, would not 
be objectionable. As to blaok teas. Formosas 
nre the most popular ; could you not ^ imitate 
them closely ? I am not well po^ed in their 
manufacture ; but it would bi^easy to get at 
•the method. I believe the lealf does nQt 
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undergo the prewure and consequent loss of 
moisture (? tannin) that Congous do. Avoid 
thin teat for these, a good pungent liquor it 
necessary. In case of tea transhipped at 
Iiopdon from Calcutta to New York, if they 
are declared in the consular certificate % be 
for consumption in the United States, no duty 
is chargeable ; if, however, they are offered in 
the London market and afterwards forwarded 
to New Yorker they become liable to the ad. 
▼al. 10 per cent. 

For statistics, I enclose copy ^f printed 
market report, published to-day, with figures 
tw^at instant. 

The ‘demand now running on higher cost 
tens (except) Congous, which are almost 
without inquiry, would appear to favour a 
trial of 9f*ch grades ; there is little hope of 
your being able to compete with the Japans and 
Oolongs selling at 18 cents to 20 cents (9d, to 
ICdL) For a small quantity of choicest early 
Japan, I could pay to-day 48 cents to dO cents 
{2s, to 2s. Id.) — a'fancy tea.” 

It is a fact worthy of the attention of 
Indian tea growers that 18 years ago the teas 
of Japan were scarcely known in the Ameri- 
can inarliet, and now the cousumption of 
them amounts to upwards of 34,000,0001b8. 
annually. As Indian tea is intrinsically 
superior to Japan produce, tlie future of 
Indian tea in America ought to be undoubted, 
seeing that our cousins are cute enough to 
know n genuine article when they see it.— 
JEToms and Colonial Mail, 

Consumption op Tea. in America. 

Now that it is in contemplation to try to 
open up trade in Indian tea with America, it 
may be of interest to our readers to learn that 
during the year ending 3 Ist December 1880, 
the number of packages of tea distributed in 
America wa8*23*2,647. The figures showing its 
deliveries of ten in the United States for the 
past twelve months are as under : — 

Greens. Japsns. Oolongs. Congoas. Total. 
10.687,Ot»O 36,949,000 14/)79,000 4,611,000 71,300.000 

Iq 1879 the figures were os under 
17,320,000 33.380,000 19,321,000 4.167,000 14,184.000 
* There has thus been a falling-off in the 
consumption of tea in America on the whole, 
although the trade in Japan shows an in- 
crease of 2.669, OOOlbs On the 22iid December • 
a sale of 877 balf-chests of Foochow tea took 


place, of the * * Cheong Kee'' class, for which 
the following prices wore obtained ; - 
191 Finest 50 to 65 o. equal 3 1 to 2 3) alb. 

219 Extra flue 38 to 41 „ 1 7 to 1 04 

291 Fine 28 to 28| „ 13 to I 24 

176 Fully good 24 to 26 „ 1 0 to 1 0| 

877 Average S6| o. „ 16 

The demand is noticeably for the better 
grades in all kinds.— 


Competition fob the Ambbioan Tea Tba]>b. 

The Japiinese tea merchants are endeavour* 
ing to secure the Amerioan market for their 
tea. We read in the Overland China Mail 
tliat a number of Kobe merchants have 
formed a Company for the export of tea to 
tlie United States, and to despatch agents 
there to carry on an extensive business in that 
country. The question of combinations to 
defeat tlie object of all sales by auction is 
attracting tlie serious attention of auctioneers 
and the public generally in Yokohama. — 
Ceylon Observer, 


State of the Ambbioan Mabkbts. I 
The market is said to be panic-struck— 
cause not mentioned, but large quantities 
of teas are being pressed for sale at ruinous 
prices ; for example a large parcel of tea 
sliipped from herq^kj ** of Peking** 
in September, the cost of which, laid down 
nt Isew Ybrk, was 29 cents, per Ih., is 
valued now at only 16 cents, and not even sold 
at that. This untoward condition of affairs 
should convey a lesson to the ^ direct shipping* 
enthusiasts, which tliey will do well to take 
to heart, and profit by aceo rdingly. Let us 
take a mouth’s business in teas by way of ex- 
ample. In the month of August last were 
bought about 10, 000, OOOlbs., at such prices 
as show a present loss in the New York 
market of about 10 cents, per tb. all 
round, or, in other words, a single month's 
transactions stand, aocordiqg to the very 
latest telegrapliic advices, to lose a million 
dollars. This ugly fact should operate as a 
caution and a warning to those furthering 
‘ direct shipment* projects. Are Japanese 
bankers and merchants prepared to face such 
losses as these in hard casli ? Not in paper, 
be it remembered. Foreign capitalists have 
to face the situation and to drop their dollars 
with the best grace they may." — Japan 
Herald, 


Report on the Canadian Tea Market— a New Market for 

Indian Tea. 

Sib,— T lie tea planters of India are enterprise to push their teas beyond the 

sufficiently alive to the necessity of •opening English market, or they know nothing of 

up fresh markets for the produce of their the state of the tea trade in the other great 
gardens, but the persistence with which ^market-s of the world. 

they adliere to the original method of mak^ Surely if it were known in India that of 
ing up all their tea ou the model of China the sixty-three million pounds of tea imported 

black teas, would almost leave it to be into Canada in the first seven months of the 

inferred that* either J^hey are wanting iu, * current year, only about one- tenth was block 
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tea, and tliut tlie other nine-tentiie consisred 
of Chinese green tea end natural leaf Japan 
tea, the planters would make some effort to 
adapt at least a portion of their output to 
this market, and to enter into competition 
for the supply of the United States, ---the 
greatest tea consuming country in the world, 
and equally with Canada, a green-tea drink- 
ing country. A certain measure of satis- 
factory, and presumably permanent, trade in 
Indian teas has been created with England, 
but the demand is almost limited to Pekoes 
and the finer class of Pekoe Souchongs 
suitable for flavoring up Chinese Con- 
gous, which have Jhad their Pekoe leaf 
carefully sorted out for Chinese home 
consumption ; but the grades of Indian teas 
below these qualities give no promise of 
growing into favor in England, while the 
very fine quality of the green teas manufac- 
tured in Upper India for the Central Asian 
trade, lead me to infer that the Indian leaf 
is especially adapted to the preparation of 
green teas, which even in the lower grades 
would command satisfactory prices on this 
side the Atlantic. 

I have placed myself in personal communi- 
cation with several of my acquaintances 
among the planters of ^pper India on this 
subject, and having estublislied* dn Agency 
in Montreal, have every facility^ for placing 
suitable Indian teas upon the Canadian 
market, and I hope to pave the way to a 
considerable development of the Indian tea 
trade in this direction ; being perfectly 
satisfied that if the Indian planter will give 
practical effect to my suggestion, there is an 
ample market for the whole Indian output 
on this side the Atlantic. 

In the Canadian customs returns Japan 
and green teas are grouped together, so that 
it is impossible to determine the exact 
proportion of each ; but from my knowledge 
of the trade, I should say that the Japan 
teas constitute considerably more than half 
our total imports. 

These Japan teas owe little to appearance : 
they have apparently been subjected but to 
little firing, and the leaf, which is in various 
shades of dull olive green, is not rolled up 
compactly, but just folded once upon itself^ 


as if sun-dried. The mode of preparatkm 
could probuiily be ascertained tlirough the 
agency of our consuls, but the subject is of 
sufficient interest to Indian planters to 
warrant the deputation of a competent man 
to familiarise himself with the method of 
prepitration. 

Some few years since Japan shewed suffici- 
ent enterprise to make up a lot of Pekoe for 
this market in imitation of Indian Pekoes. 
These tegs look well, are fully up to the 
statidard for strength, but they are over- 
fired, and want tlie aroma of tha^/^iaefflrn 
Pekoe i and failing to command good prices, 
are no more imported. This is an iostructiva 
lesson ; the same tea which, fired and got up 
as a Pekoe, scarcely saleable at sixteen pence 
in this market, is worth two shillings pre- 
pared as natural leaf^ or haslcet fired. 

The one lesson which I wish to convey 
to the Indian planter is, that here is a market 
large enough to absorb the whole Indian 
output, bur. that if India thinks seriously of 
competing for a share of the trade, she must 
adapt her teas to the market. • 

The Canadian demand for Indiah Pekooa 
and Pekoe Souchongs is limited by the con- 
sumption of Congous ; the trade at present 
is small, but ruling prices are approximately 
ten per cent better than in England, and 
the trade is susceptible of some development. 

Tne following are the current prices of 
teas in Montreal ; — 

Japans ... I 0 to 2 2^ English money. 

Young ITyson... 1 4 „ 2 8 | 

<*<unpowdcr8 ... 1 4 „ 3 0 ^The bulk of bu- 

Iraperiiils ... 1 4 „ 2 8 | siness done is 

Congous ... 1 1 „ 2 OJ in the medium 

Indian Pekoe ... 2 0 ,, 2 6 grades. 

Pt'koe Sou- • 

ohongs ... 1 3 ,, 1 9 
Upper Indian 
Souchongs ... 1 3 „ 1 6 

These prices include the duty paid, ten 
per cent, ad valorem^ with an additional 
penny per lb. on black, and li per pound on 
green teas. ^ 

I am, yours faithfully, 

C. P. Ambry. 

Tea Agency^ 487, St, Paul Street, Montreal, 
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I AM in A poBition to ^ive information 
Anent the making of brick tea, as a^pne 
titne I went in largely for the manafa(^ttre 
of it. 

I bad the recipe from a Thibetan, and 
the t^a I made was said to be very good 
by the Lepcbas and Bhootias who tasted 
it. — in fact as good ns the bric^ tea from 
China, of which I believe the Grand 
ElatTiit of Thibet has the monopoly. I 
must own 1 never had the plack to taste it 
myself. 

The manufacture of this tea would be 
very profitable if it were not for some 
difficulty about the sale of it, — occasioned, 
I fancy, by the said monopoly of tho 
Grand Llama. The bricks fetch about 
Bs. 4a piece, and cost scarcely anything to 
make ; but the trouble is in the selling. 
They cannot be sold wholesale, and even 
Hold retail ‘they have to be smuggled 
through some influential Llama or Mundlo, 
who sells them for you under the pretence 
of their having come from China, &c., and 
of course expects a commission almost 
as large as a Calcutta broker would. 

The following is the process, and I have 
explained the apparatus separately 

\st. — It must be understood, brick tea 
is not made from the young leaves like 
ours, but from the old ones cut off in the 
pruning in the cold weather. 

These leaves, stripped off tho branches 
that have been pruned off, are hoiled in a 
large caufdron in water passed through 
ashes, (keranee ka panee) until the water 
is nearly evaporated, and the leaves are 
in a glutinous state, which takes about an 
hour and a half. 

2nd , — On being taken out of tbe cauld- 
ron they are beaten with a large wooden 
mallet, in a box made sufficiently strong 
for the purpose, until they are in a pulpy 
state. ^ 

— They are hammered into the 
mould with tbe mallet, and a little congee 
water from boiled rice, or starch, is mixed 
with them to help them to cake. Of course 
the leaves should be slightly above the 
mould when it is full, as the pressure put 
upon it soon brings the brick down to its 
proper size. 

Ath, — They are put into the^press, and 
kept there for 24 hoyrs. Of course the, 
press is managed in such a wa;^ that any 
number pf bricks can be put in at the 
same time, and those that are ready can 
be taken (Alt without interfering with the 
rest ^ * 


hth . — On taking the bricks out of the 
press, they should not be taken out of the 
moulds at once, but left for 12 hours or 
so ; and on being taken out they should be 
placed in a rack over a slow fire that they 
may thoroughly dry : — this is very im- 
portant, or they will get mouldy. 

6M.-— They sbonld then be stacked in a 
dry place, such as the loft of a drying go- 
down, and should be occasionally looked to, 
and wiped, if any signs of mildew are 
observable on them. 

This is the whole process of manufac- 
ture. The apparatus required is — 

-The cauldron,— a copper “ dek- 
chee." The largest procurable is the beat. 

A stoutly made box and mallet. 

Srd . — The moulds, 15 inches long by 9 
inches broad, by 6 inches deep. These 
should be dove-tailed with a pin to go 
through the corners, so that they can be 
opened out and put together again with- 
out injury to them or their contents. 

Ath . — The Press, The best kind to use 
is a bean? about 2l/‘feet long, fixed at one 
end on am axle, and weighted at the other 
end. Any amount of pressure can be put 
on by this means, and it is preferable to a 
screw, as it is a continual pressure. 

J. P. B. 


PnoDTJOTiON or Bbiok Tba in Hankow. 

Thb Commissioner of Customs at 
Hankow reports that the importance of 
the brick tea trade is rapidly increasing, 
and the demand becoming greater than 
the supply. The emplc^meut of steam 
machinery for pressing tbe bricks hag 
proved in every way a ^reat success, the 
steam-pressed brick being much better 
finished than that produced by hand, and 
more compact and firm, withstanding the 
difficulties of transit better, and ultimately 
arriving at its destination in Siberia little, 
if any, the worse for its journey. With 
tbe old method, the bricks, from insufficient 
pressing power, were liable to chip and 
crumble at the edges ; and as great stress 
is laid on tbe perfect appearance of the 
brick by the SiWians, it can be easily 
understood that a hard, sharply defined 
brick would at once obtain the preference. 
With both methods of manufacturing 
brick tea there is a drawbiusk, ^ 
serious one— the damping of the dust by 
steam, which robs it of all its fragrance* 
To remedy this defect a firm has iinf(#ted 
an hydraulic press, which turns out 
corrugated-shaped cakes, wsigbi&g^ a 
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quarter of a pound each, retaining the 
original aroma in all its freshness. There 
Bas not, says the Commissioner, been 
sufficient time yet to ascertain whether 
the compressed tea will prove a success 
or not, but samples sent to Siberia have 
been favourably reported on ; and as the 
improvement of the ordinary brick was 
so quickly recognised, it is expected that 
stmilar popularity will attend the latest 
experiments. The two kinds will probably 
run aide by side in friendly competition, 
as the brick will keep its own position 
for use among the masses, and the 
compressed tea will become popular 
amongst the better classes, and if really 
fine dust be employed in its manufacture it 
may, from its portableness and cheapness, 
generally take the place of the leaf tea at 
present annually sent overland from Shansi. 
The following is the method of producing 
the brick tea. There are at present six 
manufactories in Hankow, in three of 
which boilers are used either for steaming 
the tea, or both for that purpose and 
furnishing power for pressing. The dust 
from which brick tan, is made comes 
principally from Ningchow in 'Kiangsi, 
and Tsung-yang and Yang-l*out*ung in 
Hupeh, and varies both in fineness and 
cost, according as it belongs to the first, 
second, or third crop. From four to ten 
taels is the average cost. The first 
operation is to sift the dust and reject all 
the sand and rubbish contained in it, 
usually amounting to about five per cent. 
It is then placed in a winnowing machine 
having three difierent sized sieves, with 
troughs corresponding, and passed into 
baskets. The residue which is too coarso 
to pass any of the sieves is taken out and 
trodden until it is reduced to the proper 
consistency, when it is placed in iron pans 
over a charcoal fire until it is sufficiently 
brittle when it is again taken to be 
winnowed, and this operation is repeated 
until it has all been sifted to the requisite 
degree of fineness. Three sizes are 
produced, the coarser ones being employed 
to constitute the brick, while the finest 
dust is only used as a facing. The dust 
having been properly sifted, the next step 
is ta prepare it for pressing, and this is 
done by exposing it to the action of steam 
for three minutes, and it is this steaming 
that robs brick tea of its scent and 
Savour, and for which a remedy is eagerly 
Kobilght. The old-fashioned apparatus of 
Dative design consists of six iron boiler^ 
b^ted. by charcoal, and having spaces 
ofjfe which are fitted with rattan covers. 

dust is to be steamed, it is 


spread out on a sheet of cotton cloth 
laced over the boiler and covered np ; . 
ut with the improved European apparatus 
the dust is simply put into iron boxes 
and^tbe steam then passed through them. 
After having been sufficiently steamed to 
make it adhesive, the dost is put into a 
strong wooden mould, on the moveable 
cover of which the trade mark of the 
hong’* ^or firm is engraved, (so as to 
leave the corresponding impression on the 
brick) and firmly wedged down. It is 
then pressed and placed on one side for 
two or three hours to cool. Each brick 
should weigh one catty, and all those 
that do not come up to the proper standard 
of weight, or are defective in any way, 
are rejected and re-made. For this 
purpose they are taken to a rotatory mill, 
constructed of two heavy circular stonen, 
moved by a horizontal wooden bar, and 
working in a channel where the condemned 
bricks are thrown, and crushed as tho 
wheels pass over them. Having ag^iiti 
become dust, the operation already des- 
cribed is, in all its details, repeated. Tho 
hand press turns out sixty baskets a day, 
with 25 per cent, failure bricks, while tho 
steam press produces eighty baskets a 
day, with only 6 per cent, of bad work, 
and the saving, by the employment of 
the improved machinery, amounts to ono 
tael a basket, or, according to tho above 
stated out-turn, eighty taels a day, or 
about £20 sterling. The bricks found 
to be correct in |treight and free from 
defects aro stored in the drying-room for 
a week, when they are carefully wrapped 
separately in paper, and packed in bamboo 
baskets containing sixty-four bricks each. 
Green brick tea is made in the same 
manner, but of leaf, not dust, and the 
bricks are larger, weighing two pounds 
and a half each, thirty-six going to a 
basket when packed for export. During* 
tho past year only two factories in tho 
interior, at Tsung-yang and Yang-lout’ung, 

• were kept working, and it is expected 
that in a short time tho whole trade 
will be transferred to Hankow to tho 
benefit of its position as a commercial 
centre, and to the general interest of 
those connected with it. In addition to 
brick tea proper, there is also another 
kind of tea called “ medicine tea,” which 
is composed of coarse leaf and stalks, 
mixed with various kinds of medicinal 
herbs, and packed in bundles weighing 
sixty-four catties. It is valued at five taeio 
< per picul, and in the event of*the cost of 
« transhipment to Central Asia yid Tientsin, 
iustj^ad of as hitherto from Shansi, 
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proving sufficiently low, it is expected 
tliat tbe trade will receive increased 
attention. 

Owing to the immense quantities of 
brick tea now arriving at Tientsin# for 
transport overlard, it is both more difficult 
and more expensive to obtain sufficient 
camels than it was a year ago, and it is 
anticipated that the sea and river route vid 
Tientsin and the Amoor will^ soon be 
substituted as a necessary consequence of 
the growing magnitude of the trade.<^27ic 
JPlanier'a Oazetle. 

COMFRBSSED TeA. 

Gompbe38Ed tea might be made in this way : 
— Fill a box, with a perforated bottom, with 
properly withered good tea leaves, and force 
the sap out of them by hydraulic pressure. 


into a receiver below the box ip which the 
leaves are pressed; then take the .«li|de8( 
leaves from the box and mix them in the Juice, 
till it is all absorbed by or fixed on them ; th| 
leaves thus smeared with the juice would th^ 
be fermented or allowed to colour, dried IP 
the usual manner, and afterwards be put intc 
marketable shape by hydraulic pressure. 

A Field bob Bbiok Tea bob Thibet 
Dabjbbliho. 

■; iVr''. 

A GOOD field lor Darjeeling tea 
found to exist in an active competition 
China for the supply of Thibet. At prpml 
China brick tea is mainly imported ov^r 
northern boundaries of Thibet, and fetimj^ 
a high price. The distance, however, by tip 
Daijeeling-Thibet road is not only less, bm 
the road easier. 


Creamy Indian Tea: 


An Inquiry as to the cause of Change of Colour in Liquid Tea. 

• ^ ^ 


A LfkTLB controversy baa lately arisen 
with respect to the “ wholesomeness or 
otherwise** of tbe gnmmy, gaseous-looking 
> coat of film that settles and floats on the 
top of Indian tea. When scalded aud in* 
fused in the cup before tasting or drinking 
it is hardly discernible ; but as soon as 
the liquor cools the opaque coating begins 
to form, and some parties affect to be 
greatly concerned as to what the results 
might be to themselves and others if an 
authoritative opinion were to be pronounced 
upon the matter in dispute. Happily, the 
whole question is involved in doubt as to 
whether the gumminess detected in the 
liquor of Indian teas is a recommendation 
or not, some experienced tasters and valu- 
ers declaring in favour of teas which 
possess that pecnliarity while other equally 
good judges regard the creaming of the 
surface of tea when not hot as a proof 
* that the article is not pure. In this 
pleasant dilemma nobody s tender sus- 
ceptibilities can possibly be hurt, as no- 
thing definite is known of what are the true* 
and undoubted characteristics of whole- 
some Indian tea, and no one’s pocket or 
repdtation is likely to suffer pending the 
settlement of so important an inquiry,. 
It is, however, worthy of observation that 
the discovery, though not of very recent 
date, has only just excited a more than 
usual degree of curiosity, and * to those 
who hdve not particularly noticed this^ 
new phenomenon of tne tea-pot, we will 
briefly describe its appearance. « 

• Those of onr readers who will test the 
' truth of the statement for themselvesip 
’ that there is a sliglft gummy or oily, sab- 


stance contained in Indian teas, especially 
of the better class, will observe, on liquor- 
ing them, that, as the solution is allowed 
to cool, it forms a^ithin layer of dull wliity- 
brownish*^ matter, more dense than the 
liquor itseff, at the top of the cup or 
saucer, and changes to a darker colour tbo 
longer it is left to stand. Reverse the 
process from cold to heat, and the ^eami- 
ness, so-called (which, by the way, it must 
be understood, has been produced by no- 
thing in tbe shape of sugar or milk beiug 
added to the liquor), will gradually dis- 
appear as it melts into the hotter liquid 
in which it was first placod. This eon* 
version from one state to another proves 
that a kind of vegetable gnm exists in the 
tea, which is soluble exaouy in proportieh 
to the amount of beat applied to or kept 
in the infusion. This, so far, is an ascer- 
tainable fact ; tbe rest, which follows in 
the absence of better and more conclusive 
information, is mere conjecture, and must 
remain so until experts in tea-tasting finally 
agree which of the two kinds of liquors — 
the thick and gummy, or the clear and 
colon rless-o^are the best for human eon^ 
sumption. The chief and, at present, only 
lucid explanation of this difference be^* 
tween one class of Indian teas and another 
is that the method employed in **oariiig^’ 
teas varies greatly in the two oountriOs^ 
India and China. In the former plaea 
teas are only partially ^ |ired,*’ tue; 
leaves, so full of moisture, not beinjMlI^w 
. above a certain temperature, 
in them minute damp panrti6leil^^:^|M^^’ 
contain traces of gutn or sonie' 
vegetable. With the Ohinei^ 
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to burn or dry the tenR as much as possible 
without positively injuring them, so as to 
deprive them of every trace of limpness, 
fuid render them crisp, brittle, and almost 
bindery. According to this description the 
two stages of preparation in one country 
and the other differ rather widely and nro 
quite sufficient to account for the cloudi* 
nfss in Indian teas and the brightness in 
of China growth. 

?(yHftving compared the two systems thus 
and sliowu that the different liquorihgs 
^tea are the result of opposite modes of 
^iiatment in drying the freshly plucked 
Ipves, the question naturally arises, which 
jp'*ihe best and most proper method of pre- 
paration, and that most conducive to the 
health aud comfort of the consumer? 
People often complain of headache, in- 
digestion, lassitude, &c., and from what 
We know and have been taught to believe 
of tea, it would be somewhat of a libel 
to charge that favourite, soothing beverage 
with causing anj of the above “ilU that 
flesh is heir to** ; and yet, when we hear 
of teas differing so much from each other 
in colour, quality, and ^aste, and are con- 
vinced that all kinds, or both Ttidian and 
China grades, cannot be eqhally good, 
tefreshing, and beneficial, we are inclined 
to think that ‘‘something must be wrong 
somewhere.** In the absence of trustworthy 
experiments undertaken for the special 
purpose of determining which is the tea 
par excellence — China or India — we are 
loth to give an opinion on either side, 
though some persona of influence in the 
trade would decide the question entirely 
apart from its merits as regards the tea 
itself, and wopld pronounce off hand in 
favour of the country which had prepared 
tea for the longest period in history. This 
we are well aware is China, whose people 
began “ making tea’* about two thousand 
years ago, and certainly ought to know 
“ how to do it” by this time. If not, they 
must be looked upon as a set of block- 
heads or wilful cheats ; and it is because we. 
do not think that they are either, that we 
hesitate to utter a word against them, 
presuming that everyone is commendable 
and honest until they are proved beyond 
all doubt to be the contrary . — The Groceu 


.OOR contemporary the Grocer discusses 
4^e qaeatipn whether the thickness of the 
fuftision of pure Indian teas and tho 
S^p^y gaseous-looking film which settles 
||||l^;^pat8 0 ^ the top of the cup is whohe- 
nojt. We invite our Indian readers 
Upll^ttr di with their yiewis on this tech- * 


nical point. Our own idea is tliat, as bjr 
the admission of the writer of the ariiolA 
the appearance in question is noticed in, 
teas “ especially of the better class,” that 
it i| simply a proof that such tens possess 
more quality than those which do not cream 
over. The theory that tlie peculiarity in 
question is due to a defect in the method of 
curing, and that the teas of India which 
have the cloudiness referred to are only 
partially^fired, while those of China are 
bright owing to their being properly fired, 
cannot be accepted as an adequate applana- 
tion unless wo allow that the trade and the 
brokers do not understand the merits of 
tea. It was well known that teas which 
cloud when cold are invariably those of a 
high character, such as the D. F. 11. in a 
triangle teas from Darjeeling, which have 
lately been keenly competed for, realising 
extreme rates. 

If China teas seldom or never have the 
peculiarity above noted, the explanation is 
not far to seek. China never sends us her 
best teas. ^ " 

With regard to the assertion that the 
writer hesitates to look upon the Chinese 
as “ blockheads or wilful cheats’* until they 
are proved to bo so, we would only 
refer him to tbo repeated and continuous 
attempt on the part of some Chinese tea 
men to palm off on the Western Barbarian 
stuff which could not, even by courtesy, 
be called tea, but which is certainly remark- 
able for the absence of that creamy appear- 
ance which the writer seems to object to. 
— jQTewc Coloiiial Mail, 


UAViNa rend your remarks under the 
head of “ ‘Creamy' Indian Tens,” the ten- 
dency of which appears to me to hint at 
a defect in maiiuracture ns the enuee of tlio 
“ creaminess” in our Indian teas, I should 
like, with your permission, to offer n few 
remarks on the subject as an old ica’iuakqjr 
in India. 

You remark truly enough that . tha 
“ creamy,” “ gummy,” or “ oily” substance 
is observable in Indian teas, “ especially of 
the bott-er class.” It is, in fact, a sure sign 
of the superior quality of the tea, and is not . 
to bo found in the lower grades of Indian 
teas any more than in the common China 
teas. If you would observe the result of 
letting a good China Pekoe cool, if it werd 
a high-class tea, you would flud a slight 
creamy* film over it. 

It is well knawn in the trade that a tea 
which gets cloudy on cooling is worth more 
‘thnn a thin tea which will not so, 01tti:|!i 
does not send us her fine teas, and I susp^t 
that some of those jjhe thinks good eup^gljt 



«OBKAMY»MCfi)A. 


( 296 ) 


“CREAMY’^ TEA. 


for barbarians hare already done serrice iu 
ill the land of their growth 

' An Indian Piantbb. 

— -JTofite ^ Colonial Mail, 

n, 

At the present time, when there is sneh 
a remarkable outburst of prirate and per- 
sonal energy in the endeavour to popu- 
larise the use of Indian tea among the 
English people, it is worth while to 
notice an accusation made against the 
Indian leaf. It is asserted that a “gummy, 
gaseou?-looking coat of film*’ settles and 
floats on the top of an infusion of Indian 
tea, most visible when the liquor cools. 
Those whose prejudice is easily alarmed 
profess apprehension of the wholesome- 
ness of this appearance, although a good 
many professional tasters declare in favour 
of the quality of the teas which produce it, 
and value them at the best rates. When 
a solution of Indian tea is allowed to 
become absolutely cold, “a thin layer of 
dull, whity-brownish matter, more dense 
than the^iquor itself,” is formed at the top 
of the vessel, and changes to a darker 
colour the longer it is left to stand. It 
disappears on the re-application of heat. 
Hence it is supposed to be a vegetable 
,gum existing in the tea. Experts in China 
tea aver that this fault in Indian tea is 
due to the method of curing the leaf. In 
India, it is alleged, teas are only partially 
“fired ” The young leaves, full of mois- 
ture, not being heated above a certain 
temperature, are left with minute particles 
which contain the offending gum. The 
China tea, on the other hand, is dried as 
much as possible without positively injur- 
ing the leaf, and every trace of limpness 
is removed, leaving the leaf crisp and 
brittle. As the “ cloudiness, to which 
reference is made, unquestionably hinders 
the popular use of Indian tea, the matter 
is well worth attention on the part of 
growers and carers.” — Times of India. 


Wb planters are very glad that this 
subject is brought before the public ; this 
gumminess is a point on which Indian tea 
ought to be congratulated, and particularly 
sought-after by the brokers who, if they 
find that our teas are thin in the cup, 
give us. less price. It merely shows that 
the Indian tree (this is mostly to be seen 
in Hybrid tea) is of a richer natu/e than 
the China plant, and has nothing to do 
with the earing ; or perhaps the Chinese 
have had the fit^t drink. If the writer 
ha4 understood a little chemistry, he* 
would have written better on the subject, 
aud ia praise histead of deprcciuliou^ Tea. . 


if the fermentation is continued long 
enough, will become sour, or vinegar : this 
shows the peculiar vitality of the plant : 
vinegar comes from alcohol alcohol 

comes from grape sugar, and grape sugat 
from gum or starch. The Chinese destroy 
this gum by over- fermentation, and par- 
ticularly when they carry the leaf for two 
or three days in a bag before they sell it* 
Even China tea leaf has this gum, but iti 
a smaller proportion than the Indian leaf ; 
either it is the nature of the soil or the 
climate that gives it. The Java planter, 
in his hand-book, particularly gives instmo- 
tioQ to choose sweet soil, tWefore this 
must be the soil which will introduce gum 
into the plant ; and the Java planter takes 
his instruction from the Chinese, so what 
will the experts now have to say on the 
subject “merely to proclaim their own 
ignorance.” “ The young leaves full of 
moisture not being heated above a certain 
temperature, are loft with minute particles 
which contain the offending gum ; high 
temperature will not destroy gum ^ a targe 
quantity of beautiful hard dry glue (animal 
gum) comes from China, which must 
evidently kave beetf dried at great heat to 
remain in suvh large pieces and not affected 
by the damp air of India ; so here is China 
gum not destroyed by beat. Indian tea 
is, I believe, dried at a higher temperature 
than China tea. To dry in ij- hours 
requires a temperature of 220®: this is over 
the heat of boiling water. Some planters 
dry quicker, therefore the heat is greater 
(perhaps 250^ in 40 minutes : this is called 
high fired tea. No China tea comes under 
this denomination, — showing the converse 
of what is sought to be proved. No tea 
is as a rule packed in Imfia unless it ia 
crisp and will break readily between the 
finger and thumb. Our teas are spoilt by 
the system of bulking in England, but 
the experts in China tea have not found 
that this system of bulking adds this gum 
to the leaf ; a very curious fact. 

I must refer the writer of this article to 

* Punchy who has a cartoon on the manner 
of making new Port Wine into old. The 
gent requires a “holder and a thinner wine’* 
and the waiter very simply carries the 
decanter of good rich Port Wine to the 
pump : hence a good result. I am afraid 
much of the China tea has been infused 
(the lightest manner of speaking of . it) 
before it reaches England. 

• S. 

* There is some correspondence going on 
at present about the gummy (?) .ippearance 
' of seme Indian teas when allowed to cooh^ 
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pome people being under the impreeeion 
that the peculiarity \» in the leaf, and some 
that it comes from the soil. 

The truth is that it is simply tho effect 
of over-fermentation» as I have often 
prcwed for myself; and the way to test it 
in a warm state is to compare the liquor 
in a glass with that of an under fermented 
tea, when the former will have a dull and 
the latter a bright clear appearance. 

The over-ferrnented liquor will become 
quite opaque if allowed to cool. 

The cause of the discoloration, I think, 
is the presence of saccharine matter. 

Liquors of burnt teas have the appearance 
at the top of an oily substance, which is 
the essential oil I believe, hut it is quite 


IN INDIA. 

different from the thick appearance of the 
over- fermented liquor, which is throughout 

The cause of some samples of Assam and 
CjigJiar tea, after the liquors are first 
poured out, being of a bright color ;J)ut 
the same liquor if allowed to get qliite 
cold, having an appearance as if a muddy 
creamy liquor had been added, which 
becomes bright again if boated, is owing to 
diiferencS in fermentation. 

The “muddy creamy color" is seen in 
“malty teas" or teas that hawe been 
allowed to ferment, while those liquors 
which remain clear when cold, come from 
fine “ pungent’* teas, i <?., those in which 
the fermentation has been driven off. 


Comparison of Tea Yield in India. 


In working out the yield per acre of the 
tea plantations noted in the statement of 
Outturn, &c., published in your issue of 
20th July, I have been surprised to find 
the results so nearly similar iu each 
locality. 

The highest yield per aerf m 1876 for 
Darjeeling was 2701bs., Assam 833lbs*, 
Caebar 330lhs., Katigra Valley 246lba. 

The plantations from which these results 
have been obtained are, I snspect, those 
in which there is least land lately brought 
under tea, and that the column “Acreage 
under Cultivation,” represents pretty 
accurately in their case, the land giving a 
fair yield of leaf all over. 

Taking as a base for calculation 
the distance c^f the hushes apart to he 
that usually adopted in the district in 
which I reside, 4 ft. X 3 ft., this will 
give Darjeeling I'lSoz., Assam l’46oz., 
Cnchar l'44oz., Kangra Valley l OSoz. tea 
per bush per year — a very small quantity, 
it appears to me, if as I opine these planta- 
tions have been carefully tended during 
the past ten years. 

Let me now give you a description of 
my plantation, and the results I have 
obtained under very adverse circum- 
stances. 

First, in my ignorance of everything 
connected with the business I was about to 
undertake, I bought, in 1875, some 40 
acres of gravel hills, on a portion of which 
there were 26*832 hushes of 1867 ; and 
10,284 of 1872 and 2,262 of 1873, which* 
had yielded SSOlbs. tea to the former 
o#her in 1874. 

As I commenced operations in February 
1875, the season for winter cuHivation by 


hoeing and manuriug had passed, and I 
could only manage to give the land a light 
hoeing, and prune out some 'of Jthe hard 
white wood before tho leaf came on. 
During the rains they had three light 
hoeings to keep down the weeds, and such 
small quantity of manure as I was able to 
obtain, which was about 2 tons per acre. 

May and June of this year (1876) were 
very hot months, during which I only 
made 41 lbs. tea, and the hushes were so 
scorched that I greatly feared this to be 
the last outturn I should get from them. 
With the rains they revived, and by the 
end of the season I made l,750Ibs,, and had 
by careful plucking, allowed my hashes to 
increase greatly in size. • By careful 
plucking I mean that I avoided taking 
off “ jflushes** and kept my pluck- 
ers continually gathering in only such leaf 
as was fully ready. Of these, l,7501h8. 
2 per cent, was Congou, and 1 per cent 
Bohea. 

During the cold weather of 1876-76 dee^ 
hoeing, taking huge Mizpah stones and 
Jacob’s pillows from amongst the roots, 
and applying manure according to the 
size of the hashes at 12 to 15 tons per 
acre, was the order of the day. A large 
quantity of white wood and crow*8-feet 
were cut out, and three light hoeings given 
during the rains. The plucking was dope 
ill the same manner as in the previous 
year, and the outturn was 2,335ihs., with 
the same percentage of Congou and Bohea 
as before. ^ t 

^ In the cold season of 1876-77 the whole 
place received a thorough deep hoeij|g« 
more old white wood and crow’s-feet prpuM 
> out, and in the ea4y spring a troop of 
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oung«ter8 put to taking off cvory flowor- 
ud. My outturn from these bushes up 
to the end of May for this year has been 
I,8431b8., with 3 per cent Congou and 
Bohea, so that ir.y estimated outturnefor 
1877 should be 1843 X 3=5,629th8. 

Supposing my garden to be planted out 
4X3, my 39,378 bushes would be 10 8 
acres, and the outturn per acre 6121bs. — if 
I realize the estimated 5,5291bs.,^t.e., 2‘25 
oz. per bush. 

Some of your readers may exclaim, ** Oh 
yes ! aff very well, but only 10*8 acres had 
to be looked after.” To such I would say 
please note that the Dehra Doon Tea Com* 
pany has 361 acres under cultivation, and 
its actual outturn for 1876 was 197,210lbs., 
giving 662lba. per acre. At the same timo 
I must confess that, while quoting this 
plantation as an example of good yield, I 
do not know at what distance apart its 
bushes are planted out. If at 4 x 3, then 
the yield is 2‘47 oz. of tea per bush per 
annum. •Thi4 is a good, but not a won- 
derful, outturn; my next door neighbour 
has, to my certain knowledge, obtained 
over 3 oz. per bush. 

pE-Ko-Sou-CnoNG. 

Kangra Valley. 


Yoxjb correspondent ** Pe-ko-Sou-cbong” 
has, it appears to me; made a slight mis- 
take in his calculation respecting the 
highest yield of tea for 1876,— 270lbs. per 
acre for Darjeeling ; it should have been 
370lbs. ; the Singel Estate is quoted 3751b3. 
per acre, but this does not give a true idea 
of the possible yield of the Darjeeling 
hills. It may bo the highest yield for 
ordinary (as it is called in England) field 
cultivation^ but no idea from that can be 
obtained of garden cultivation, from 
vell-filled-up land. Your correspondent, 
when mentioning the yield, should also 
state whether it is the result of low farm- 
ing (as it is called in England), and what 
kind of (farming is carried on at the Dehra 
Doon Company. Perhaps some other 
Barjcelingite can come forward and top tho 
370lbs. per acre. That we may have a 
correct idea of the proper yield of an 
Eitate is very iihpottant. Besides making 
some of the finest tea in the world, we iu 
Darjeeling can make it in quantity/ Here 
is the yield of two of my small gardens — 

On® of 34 acre® in 1875 gave 384 mds \ ^ 

The other 25 ,, ,, „ 265 „ 

ll maunds {ler acre. In 1876, these gardens 
gave 10 mamvls p^r acre ; but I have another 
garden, 080 acres, whitbgavc less (5 mau^ds ‘ 


per acre). This reduces the average much* 
However, in 1876, 143 acres old and 30 acres 
young plant gave 1,161 maunds, or 530lbs. 
an acre. That propei'ly cultivated, well 
filled up and manured land, can yield very 
largely there is no doubt. In Assam, I 
believe, it has given 17 to 19 maunds per 
acre, and the highest yidd in Darjeeling 
from a small area (6 acres) of land, yielded 
this year at the second flush at one pluck 
(there are at least 12 pluoks in the season) 
l,050lbs. : this is 210lb8. per acre. The 
great thing is to make all tho plucks yield 
like this one. A careless day's pruning or 
plucking lessens the average, sometimes 
as much as 25 per cent, for the next yield. 

Darjeeling Plantbb. 


Youb correspondent Pe-ko-Sou-chong,’’ 
from tho Kangra Valley, says that, having 
worked out the yield of tea per acre in 
1876, he finds that the highest yield in tho 
Darjeeling district was 270Ib8. In reality 
Darjeeling can claim to stand much better 
than this, for the outturn of the Dooteriah 
Garden, which con/ists of about 600 acres, 
is believed to have been within a very few 
maunds of 3,000 ; and on a garden at 
Hope Town 1,100 maunds are understood 
to have been made off a plucking area 
of about 170 acres, which gives, say, 
dOOlbs. per acre iu the first, and considerably 
over 600lbs. in the second case. And one 
of the Terai gardens is well known to have 
given over C^Olbs. per acre, — 1,000 maunds 
having been manufactured from 122 acres. 

Ah Cha. 


Some of our correspondents seem to 
think 6 maunds a good yield per acre, 
but we know of a factory in Upper Assam 
which yielded last year (1876) 11 1 maunds, 
per acre, and others in tho same district 
which yielded 10 and 8 maunds. 


I DO not see why IjOOOlbs. of tea should 
not be the average arrived at per acre. 
When one comes to look at it, it is only 
4,000lbs. of green leaf per acre. True, it 
represents the young sprouting leaf, still 
I don't think it is too muoh. One bush of 
indigenous — or almost pure — was fenced 
off, and plucked separately. It was not 
^otherwise attended to specially, and it 
produced 13J oz. of made tea. With 
similar bushes planted 6"' x 6', this 
, rcproscuta l,500lbs. per acre. As this 
bush was not specially treated, I do not 
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see why 1,0001 bs. per acre shoald not be 
made with ordinary care. 

Mac. 

My leaf season having ended, I now 
send yoa a. comparative statement of leaf 
yields on my gardens, from which will be 
seen the increase of yield obtained by me 
from the same plots containing the same 
bushes only. 

Garden A claims special notice, as its 
bushes were planted out — plots 1 to 6 in 
1867, and 7 to 9 in 1872 ; and the differ- 
eiice of yield in 1879 and 1880 cannot be 
attributed to difference of age of the 
various plots. In 1876 this garden only 
gave 6,9601bs. leaf, so that in four 3 ’ear 8 
its increase was 136®/^, and in live years 
239®/o, with mature but neglected bushes 
on which to commence operation, and they 
have not not yet, I believe, attained their 
maximum yield. Wind and weather per- 
mitting I intend they shall do better in 
1881. 

Gardens B, C, and D have been planted 
out by me in and since 1875. The under- 
lined figures in Coliirnii «rEA pbb acbb has 
been calculated at 8,712 bushes* ^er acre ; 
tihese plots having been planted out in 
double hedge-row in the manner I pre- 
viously explained to you. All the rest 
Lave been taken as 3,630 bushes per acre. 

That my bushes have not been robbed, 
will be evident from the fact of the great 
increase of yield attained each year; 
neither can my results be said to be caused 
by more favorable weather conditions over 
other plantations, for if they have had 
cause to complain of droughty seasons, so 
much the more jiave I. as my gardens lie 
outside the line of heavy rainfall in which 
most of the other plantations are situated 
nearer the base of the mouutains. 

To what causes, then, can these— in 
point of weight — supeiior yields be 
referred. For the present I leave 
directors, shareholders, and managers 
to draw their own inferences, and frame 
their own conclusions, and will only add 
as. my opinion that almost any piece of 
land in the valley can, with a liberal 
but not extravagant expenditure, be 
brought to do the same. 

As my critics may ask what meaning 
I apply to the term “ liberal," I will tell 
them before they ask, viz., any amount that 
will ensure their crop being worth double 
its working expenses ; and this really can 
only be judged by him who actually con- 
ducts the various operations of cultivation, 
and who alone can know the actual require- 
ments of his bashes in each locality. 



Kangra, Cephas. 


A coBRESPoNDENT, Writing from Kangra, 
says that the average outturn per acre of* 
native gardens in that district is about double 
what is giveu in the official returns. It suits 

• the natives, apparently, to represent them- 
selves as poor men. They do not cultivate 
properly, but they get an immense amount of 
coarse leaf, which they say is admirably suited 
for green tea ; and they obtain about 
Es 2-4 per ** batti” (2 seers 4lbs.) or 9 annas 
per 9). on the spot, free of packing or other 
expenses Our correspondent is of opinion 
that, if the natives choose to exert themselves, 
they migot make much more. 

, The area of cultivation in Kangra under 
native management is given in the latest 
Government Report as 2,100 acres, but our 
coiTespondent is of opinion that it Is consider* 

• ably more than this, gad it is b^ng coatiau* 

ally^increased. • 
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Yield. — How much has been written on 
this point, Slid yet how little we know 
about it ! A iew bibles from mature gardens 
stating the elevation, would help us greatly. 
The garden from which the figures bebw 
are taken is ** Phool” (short for Fhool- 
barree), and on that the Leesh Company's 
gardens, and **Gundha Bheel/' all in my 
charge, I expect eventually 10 maunds tea 
per acre. These three plantations are 
close together in the “Western Oooars," 
and 1 thought years ago, when I first be- 
gan w^^k there, and the place was a howl- 
ing wilderness, that the said “Western 
l>ooars*' would eventually prove the best 
tea district in India. I think so more 
than ever now, and many others to-day 
thinkwithme. The table 1 give below shows 
what has been done already at “Phool,” 
(the other gardens are yet quite young) 
and it justifies, 1 think, my anticipations. 

The present average yield of ffood 
mature plantations in India, I take to be 
(aboqt) (elevated) 3 to 4 maunds, 

Plains 5 to 6 maunds per acre, though 
the yield of all the tea cultivation (mature) 
throughout India does certainly not aver- 
age even 4 maunds. This will nol be so 
a few years hence, for firstly, our knowledge 
of how to obtain large yields will increase, 
and secondly, at the present range of 
prices and any future possible, if even 
better ones, some gardens cannot last. Ten 
maunds an acre sounds unlikely, but I 
believe some plantations, with indigenous 
plant, will do even more than this. My 
gardens are not indigenous, but high class 
hybrid, and I, therefore, limit my yield to 
10 maunds.* 

Another practically interesting point to 
solve would be the duration of the picking 
season. Of course, elevation barred, and 
other things being equal, the lower the 
latitude the longer it is. In Chittagong, 
^for example, I used to pick up to Xmas 
day. In the Western Dooars, the end of 
November is the limit. Elevation, of 
course, decreases the period, and equally 
of course, on account of latitude, the 
“Darieeling'* gardens continue perhaps a 
fortnight a^r the “Kumaou" plantations 
have ceased. 1 would suggest that in any 
tables such as I give being sent you, the 
commencing and finishing picking dates be 
given. 

The “PhooP* garden, to which the table 
below applies, is 304 acres. It is all in 
one oontinuons block, diinded into five acre 
sections on fiat land, so there is no difil- 
culty in ^-calculating the area. It was 
planted as fe^llows « 

- 4 


Year planted. Area in acres, Ajfe in IS$0, 


1876 

40 

5 

years, 

1870 

27 

4 

>* 

1877 

196 

3 


1878 

41 

2 

9 * 

Total area . 

3 >4 acres. 




The vacancies do not exceed 3 per cent. 
No planting has been done since 1878, and 
that was the first year any appreciable 
amount of tea was made. 

The following is the tea made each 
month in the three years— showing also 
a comparison each year to end of August 
and a comparison of the yearly totals 



This table is suggestive in the following 
particulars ; To end of August 1880, the 
figures given have been carried out. For 
the latter months they are estimated, and I 
« put ap to each to show this. Supposing they 
are nearly right, and 1 know they must be 
so, the yield for 1880 will be 1,400 maunds 
or very nearly double of 1879. However, at 
8Dd of 1880, 1 will send you the exact figures. 
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Th« year 1880 hae been a very good 
Season as regards weather, and on that 
account, perhaps, 100 maunds should be 
deducted ; hut, on the other hand, I lost 
at least 100 maunds by red spider in 
April and May, so, setting one against the 
other, 1,400 maunds may be considered 
average figures for the purposes I am con- 
sidering. 

The age of the different areas in the 
“ Phool** garden is given above, and sup- 
posing 1,400 maunds to be about the 
true yield for this year, then I calculate 
the areas of different ages have given 
about as follows 

Mds. 

41 acres 2 years old at 

2 mds per acre = 82 
196 „ 3 years 4 „ „ cz= 784» 

27 4 „ „ = I76i 

40 ft 6 ,, 9 „ „ — 360 


Mds. 1,401^ 

and, I think, all the above bears out my 
expectation of an eventual yield of 10 
maunds per acre. 

I think 6 years in ^ cUinatp like the 
“ Western Dooars,'* may be ^ut down as 


maturity for ^ tea plant, ^ ,iveli cultivated 
up to that time, and 1 shall certainly be 
surprised if, in the year 1884, **Phoor^ 
does not give me 3,000 maunds of tea. 

'fibe same with the “ Leesh Tea Com- 
pany*' gardens and “ Guudha Bheel,” for 
these two will each be made 300 acres 
and no more, and should, when at maturi- 
givo the same return. They are like 
Phool in all respects. 

I said years ago, that 10 maunds per aero 
would not eventually be considered a won- 
derful yield. This and other opfhions I 
expressed about tea were looked on then 
as visionary*, but I think I was right in 
each : at least I hope to show 10 maunds 
in Western Dooars. 

One thing, though I never foresaw, and 
that was the present low prices. I think, 
if I had, I should have dropped tea when 
I sold my Chittagong garden. For except 
with a large yield, or making exceptionally 
flavoury teas, as some of the elevated gar- 
dens do, success caunot be ’looked for in 
the future. 

E. M. 


• Among othorB I may instauco firing toa without 
charcoal, but that is uow a great fact. 


CONSUMPTION OF TEA IN ENGLAND AND CHINA. 


In England. 

The follotving table gives the Consumption of 
Tea per head of the population, from 1840 
to 1877;— 
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Since this period, the ratio of consumption 
has been a yearly increasing one, till it now 


reaches probably 6*50 ; but in Australia the 
calculation is high as io>5(). 


Consumption op Tea in China. 

Wb have no very certain mea’hs of estimat- 
ing the quantity of tea consumed in China, but 
we may nevertheless draw conclusions from 
such data as we possess. Taking the popu- 
lation of the country, then, at 400 millions, 
and considering that the use of tea is universal 
amongst them ; that they drink it Trom early 
morning until they retire for the nig^t ; tbatf 
in sickness or health, working or restidg, 
travelling or at home, it is the one great 
national beverage, without which no Chinese 
family could live and thrive ; — considering 
all this, I think I am not overrating it when I 
set it down at an average of dibs, a head per 
annum, or a total of 2,000 millions of pounds ! 
Others estimate it much lower— Seberser at 
400 millions ; Andrie at 500 millions. Now 
if we allow lOOlbs. of cured tea as the 
average produce per acre in Obina, this will 
show a iulti ration of 20 million acres in tea 
alone, whereas 1 am more inclined to estimate 
it at 25 million acres. Jiut let us compare 
this with other cultures in other countries* 
France, which is not larger than ^ one oL the 
Chinese provinces, and contains less than one- 
twelfth the population of China, has never- 
theless, five million ^acres in vines. The 
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Southern Statea of America hare sev^ 
million acres in cotton, cultivateAby less than 
one and a half miUion of Negroes ; and India, 
with only half the population of China, has 
14 millions of acres in cotton. These com- 
parisons are quite sufficient, 1 think, to prAe 
that there is no improbability attached to the 
estimate 1 have given of the eztenk of land 
devoted to tea culture in China. I therefore 
leave out of the question the area occupied in 
different countries by such crops as rice, 
wheat, &o. 

If we allow that the internal consnmp- 
tion of tea in China amounts to 2,000 million 
pounds, we cannot but be struck at the 
comparatively small quantity she exports { 
for, according to the latest statistics, we find 
that her total export of tea to all countries does 
not reach 200 million pounds, being less than 
one-tenth of her own consumption. Of this 
quantity the United Kingdom took about 78 
million pounds in 1860.” — Mr, Z. Wray* a 
JPaper read before the Society of Arte in 1861. 


TjffB •‘•Tba of the Futubb.** 

** While commercial matters in the City 
cannot be said to be overflourishing, the tea 
market has taken a turn to the good with 
tl)e opening of the new year. A very im- 
portant item has to be chronicled in connec- 
tion with this, namely, the rapid favour into 
which Indian teas have grown. Good judges 
and observers of the barometer of Mincing 
Lane declare that so great has been the in- 
crease in the quantity imported that with 
similar progress we may in a few years 
become almost independent of the China 
leaf. A new field for tea growing is also 
being opened up successfully in Ceylon, and 
the new feofture in this connection is the 
increase in the quantity of tea shipped from 
England to the Continent .” — BrUtol Daily 
Dress, 


PBSSBBTiKa TiMBBB IN THB GbOUND. 

« In speaking of the well-known methods 
of preserving posts and wood which are 
partly embedded in the earth, by charring 
and coating with tar, it is said these 
methods are only effective when both are 
applied. Shonld the poles only be charred 
without the subsequent treatment with tar, 
the charcoal formation on the surface 
would only act as an absorber of the 
moistoire, and, if anything, only hasten 
the decay. By applying a coating of tar 
without previously charring, the tiS* would 
only form a casing about the wood, nor 
would it penetrate to ^ depth which the 
absorbing properM^ the charcoal surface 
w(mld insuVe. Woo# that is exposed to 
the action of ^ater or let into the ground 
should first be chariad, and then, bei^re* 


it has entirely cooled, be treated with tar 
till the wood is thoroughly impregnated. 
The acetic acid and oils contained in the 
tar are evaporated by the heat, and only 
the resin left behind, which penetrates ^he 
pores of the wood and forms an air-tight 
and waterproof envelope. It is important 
to impregnate the poles a little above the 
line of exposure, for here it is that tlie 
action of decay affects the wood first, and 
where the break always occurs when 
removed from the earth or strained in 
Mechanic, 


“Tea Hair.” 

Mr. Thomas Greenish, F.O.S., In reading 
a paper on this subject at Plymouth, said it 
appeared that tea hair found its way into 
this country as an article of legitimate com- 
merce at tolerably regular intervals. Its 
commercial name was “ Pekoe Flower,” and 
sometimes ”^mm of the Pekoe Flower.” 
It was a prOmK of Indian teas, not of those 
of China. It was purchased somewhat as a 
curiosity, but some bought it regularly. It was 
never sold as tea simple, or for mixing with 
tea for sale : it was almost a necessity that 
it should be sold aloim^ for if it were mixed 
with ordinift^ tea it had such a tendency to 
separate and* agglomerate into lumps, that 
any attempt of this kind would most probably 
result in the whole being returned as an adul- 
terated tea. Mr. Wigner, in his analysis of 
the tea hair, gave theine 1*6 per cent., as 
compared with 3*5 per cent, for Pekoe tea, 
and Mr. Groves remarked in reference to this 
that ** it was interesting to find theine present 
ill the tea hair.” The author doubted the 
correctness of this conclusion ; and by several 
qualitative experiments satisfied himself that 
the theine found by Wigner was derived, not 
from the ted hairs, but from the extractive 
adhering to them. — Grocer, • 


Effects of Tar on Insects. 

The action of tar oil upon insects and small 
animals injurious to agriculture appears to be 
rapidly fatal. Professor Soil, who was des- 
patched to Mullheim by Priuce Bismarck on 
the occasion of the recent appearance of the 

* Colorado Beetle at that place, reports that 
experiments made with the boiling oil show 
that the very smallest proportion of it is fatal 
to insects of all varieties, and that if ail other 
means should fail, we have here an infallible 
exterminator, though its application to the 
soil in any considerable quantities would pro- 

• bably be followed for a time by a marked 
decrease in productive power. Another writer 
on the same subject states that be effectually 

« exterminated a plague of mice from his field 
by introducing a spoonful of the oil into the 
most recent holes, and stopping up thereat. 
On following up the borrows with the spade 

I it was ^ found that all the mice had perished 
in thett holes. 
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CommisBioner or Snb-divisional OBSoer 
shall receive the tax and enter the 
particulars of the application on register 
which he shall keep in the said Form A. 
Having entered his initials on the applica- 
tion, he shall return it to the applicant, 
who shall take it to the forest ranger, or, 
when the forest ranger is not available, 
to such other officer as the Deputy 
Commissioner or Sub-divisional Officer 
shall direct. • 

6. The forest ranger or other officer 
shall m<ti*k the trees to be felled, and shall 
note having done so in the application. 

7. When the trees are felled, the feller 

shall apply to the mouzahdar of the mouzah 
in which they have been felled, to whom 
he should show his application form, and 
the mouzahdar shall mark the logs with 
the number they bear in a register which he 
shall keep in Form D. The mouzahdar 
shall then give the feller a certificate in 
Form B., and shall permit the logs to be 
removed. , ' 

S. If any person wishes to bring timber 


of any of the tax-paying descriptions fetted 
in any locality to which these roles are 
not extended within the bonndaries of Any 
district to which these rules are exten^d, 
he shall make application verbally or :;in 
writing to the mouzahdar of the 
mouzah of any such district into whioh'^he 
may import the timber. The mouzahdar 
shall mark the logs with the numbers t&y 
bear in his register D., and give the 
importer a certificate in Form C. 

9. Any tax-paying timber found in the 
possession of any person without mark, or 
in excess of the number entered in his 
certificate, will be attached and sold, 

the proceeds credited to Government. 

10. Any person who has lawfully felled 
tax-paying timber within lakbiraj or waste 
land grants, for tlio purpose of exporting it ' 
beyond the boundaries of such grants, 
should apply to the mouzahdar of the 
mouzah within which such grants are 
situated, and on receipt of such application ' 
the mouzahdar shall proceed as directed 
in Rule 7. 


The Report of the Commission on the Labour Districts 

Emigration Act.*. 


Wb the Commissioners appointed by the 
Beiiasl Government Resolution of the 13th 
December 1880, to consider and amend the 
Labour Districts Emigration Act, VII. 
(B.C.) of 1873, have the honor to make the 
following report. 

2. We submit a copy of the proceedings 
at our meetings, and the draft of ii Bill 
embodying the ainendmeiits whioli we con- 
sider desirable in tiie system of inland 
labour transport. Owing to the illness of 
Mr. Forsyth, Assistant Secretary to the 
Bengal Government in the Legislative 
Depart nr ent, we have had no professional 
assistance in drawing up the Bill. This fact 
may perhaps serve to explain or extenuate 
any defect^ that may be found iu its form 
and phraseology. 

3» From the official and other papers 
laid before us, and from our own personal 
knowledge of the subject, we find that the 
present ** Labour Districts Emigratiou Act 
is defective in respect chiefly of the points 
numbered I to IV below ; — 

I. --'In that it does not afibrd sufficient 
encouragement to free emigration. 

II. — In that it imposes unnecessary re- 
strictions upon sirdari recruiting. 

Ill— In that it fails to provide l^r the 
' enforcement of contraots made otherwise 
than under the provisions^ of the Act itself, 
even in the case of imported labourers. 

IV.— In respect of the remedies provided * 
for employers in tlie event of the unlawful 
absence, idleiBiss, or desertion of their 
contract labourers. ^ r 


4. The proceedings of the Bengal Legis* 
lative Council show that in 1873 the local 
Government recognized, in some degree, the 
propriety of encouraging ** free emigration** 
and “free recruiting;** by the former of 
which terms was apparently meant the 
spontaneous and unsolicited emigration of 
natives of other parts of India to the labour 
districts, while the latter term was intended . 
to apply to a system of inducing such natives 
to emigrate, and furnishing them with the 
means of doing so, carried on by, pr on 
behalf of employers, without tny supervision 
o r control on the part of Government, officers. 
The Lieutenant-Governor (Sir G. Campbell) 
seems indeed to have held that it was only 
the difficulty and expense than attending 
the conveyance of labourers to Assam which 
rendered it expedient to give td both 
employer and labourer the protection of 
special law. Had communication been( easy 
and emigration for the purpose of findini^ltoloy- 
ihent common, no case would, in his vieW^ have 
existed for applying any other thah the 
ordinary law of master and servant. Sir G. 
Campbell does not, however, appear to have 
fully noticed the difficulties attendant upon 
the control of native imported labour in a 
country like Assam, and the impossibility 
of working it successfully without some more 
stringent sanctions than are afforded by the 
ordinary contract law. He did not speoiully 
coasider whether the ordinary law of master 
and servant was in itself sufficient tb meet 
*the exigencies of the case. His first idea, 
therefore, when amending Act II. (B.C.) of 
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11370, was to allow any native of India to f;o 
jM a free emigrant to the labour diatriota, 
ibut not to recognize any contract made by 
jhim before his arrival there, unless it were 
jinade under the prorisions of the Labour 
iAot. After arrival, this free immigrant 
{tnight enter into any contract be pleased, but 
'only under the ordinary law. He would be 
lliablo merely in damages if he broke it ; and 
jit was, owing to the competition for labour 
iin the districts, generally to his interest to 
break it as soon and as often as he could, 
jit was moreover at that time practically 
impossible for a native of the dii>trict8 
iof Western Bengal and Bohar to transfer 
himself and his family to the labour districts 
without substantial assistance in money from 
some source or other. But the scheme pro« 
posed by Sir Q. Campbell held out absolutely 
no inducements to an employer to incttr tho 
. risk of making advances to defray the ex* 
penses of such emigration. While the labour 
kw and this suggestion of the Lieutenant- 
Oovernor were under the consideration of 
the Bengal Council, the anticipations of 
scarcity in Beliar gave tho subject of emigra- 
tion increased importance. It was contem- 
plated that Q-ovemment and private employ- 
ers desiring labour should assist emigrants to 
reach the labour districts, and m order to 
draw forth such assistance from 4he tea plant- 
ers the Lieutenant-Governor modified his 
first suggestion so far as to propose that the 
law should recognize contracts made by 
emigrants at any place, and for any time, up 
to the limit of one year from the date of their 
arrival in the labour districts. But this con- 
tract was still only to be un agreement enfor- 
cible by suit under the ordinary civil law 
of contract, and the provisions of section 7 
of Aot VII (B.C.) of 1873 In wliich the 
suggestion was ultimately embodied, have so 
far as tho free recruiting of emigrants and 
placing them dpon contracts in their own 
districts is concerned, remained praotically a 
dead letter. 

6. No employer at^ present enters into 
a contract with an intending emigrant in 
the district of the emigrant’s home, other- 
wise than under the provisions of the 
Act, fuid the impression has been general, 
among: both employers and the ofiLcers of * 
Government, that to recruit labour in Bengal 
Of Behar, otherwise than in accordance with 
these provisions, was altogether illegal. This 
luisoonpeption of the law was exposed in a 
circular to district ofilcera issued the year 
before last by the Government of Bengal 
on the representation of the Chief Commis- 
sioner of Assam ; but it is certain that, so 
far as the districts of the Assam Valley are 
concerned, very little advant^e has been* 
tak^n hitherto of the concession embodied 
in section 7 of the Aot. It is still not fully 
understood that a free emigrant may be put 
upon civil contract for a year in the district • 
of his recruitmeuti. and an Assam planter, 


especially in the remo^r districts, does not 
cafe to run the risk of taking such an emi- 
grant up to tho garden at onnsiderabte ex- 
pense, only to have him, in the absence of 
all legal engagement, enticed away by the 
liberal offers of some other employeV, or to 
bd met hy a refusal to contract except upon 
the further payment of a substantial bonus. 

6. In the ease of Gachar and Sylhet there 
has been the same indifference to the .per- 
mission given by tho law to put an intending 
etnigrant bn contract for a year before he 
leaves his own district ; but owing probably 
to the fact that tvansport to the 8tirn*A Valley 
has usually been by country boat, and subject 
therefore to but little interference and super- 
vision, a practice has grown up of extensive 
free recruiting to supply the wants of those 
districts, the labourers being put upon con- 
tract for a year on their arrival there. (In 
some instances indeed the law has been 
directly evaded, and three-year contracts 
taken from such immigrants, on the theory 
that after arrival they became local labourers. 
But, of course, no contract which is not made 
under the Act can be enforced 'bthei^wise tliaii 
under the ordinary law, and though Act 
XIII of 1859 has be»?ti doubtfully applied 
to such local contracts in some dist.ricMg its 
provisions were obviously never intended to 
meet such cases. There is, therefore, a uni- 
versal complaint that the employer is, in the 
absence of a penal law, insuffioiontly protect- 
ed in respect of local contracts, and recourse 
is only had to the system of free recruiting 
in places where it. has been tried because tho 
alternatives of contractors’ recruiting and 
sirdar! recruiting are under present restric- 
tions unduly expensive. 

7. The general conclusion arrived at, not 
only by us but by all who have been con- 
sulted in the matter, is that, looking to tho 
increased facilities of communication with 
tiie labour districts, to the fact that the con- 
ditions of labour tliero are now tlioroiighly 
understood by the class from which the 
labourers are drawn, to tlie greatly amelio- 
rated condition of the labourers themselves 
in tho tea districts, to the great iriiportanc^ 
of colonizing the eastern and relieving the 
pressure of population in the western districts 
of the Bengal Provinces, and to the urgent 
necessity at the present time of assisting the 
tea industry in which so much capital has 
been embarked, no unnecessary obstruction 
should now be thrown in the way of the 
emigration of natives of other parts of India 
to the labour districts under contracts made 
as in the Aot provided ; and thi^t nothing 
should interfere with the making of iuoh 
contracts by free emigrants and other local 
and time-expired labourers within the labour 
districts themselves. 

• 8. Those employers who can draw a snfli- 
oient supply of labour to their tea gardens 
without incurring the expense of employing 
*a regular agency to srecruit and to execute 
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oontraots in the recruitins; districts, mey be 
left to make their own arrangements. When 
free emigrants a^^ive ready to work for such 
employers, or where local labourers or others 
are willing to enter into oontraots with them 
under the Act, they should be allowed t(#do 
■o, it being provided that every labourdr 
placing himself under the penal provisions 
of the Act shall be entitled also to benefit 
by its protective clauses. If any employer 
objects to this, he should be at full liberty 
to make with his labourers any* contract 
which the ordinary law of the country will 
recognisa and enforce. 

9. On tlie other hand, there are districts 
more remote and employers so locally oiroum* 
stauoed, as to make it necessary in their case 
that the emigrants going to i^ecruit their 
labour force should be actually put on con- 
tract before leaving the province on their 
engagement. We propose to meet their 
wants by relieving sirdnri recruiting of many 
of the restrictions wliich now apply to it. 

10. At present the garden sirdar is re- 
garded with suspicion hy the law, by the 
Magistrates of recruiting districts, and by 
his employer. The law compels him to 
present himself at the Magistrate’s court of 
the district where he proposes to work that 
he may get his license countersigned — a re- 
quirement wliich at once brings him into 
dubious relations with the outcherry amlali. 
His certificate is only allowed to run for six 
months. He is not permitted to travel in 
company with auotlier sirdar if the total 
number of their united bands of emigrants 
exceeds twenty. If he recruits more than 
twenty emigrants himself, he must take them 
to a contractor’s depdt, becoming, to all intents 
and purposes, a contractor’s recruiter. The 
lo(;al Magistrates in the reortiiriiig dis- 
tricts have done little to help, and in some 
instances much to hinder the work of even 
doud fide garden sirdars. The sirdars are 
kept haiigiiig about the courts wliile enquiries 
are made by the police in regard to their 
recruits, or while tiie Magistrate is absent 
from the station or engaged on other work. 
They have to fee underlings to assist them 
in getting registration effected, and they find 
it often impossible, owing to the delays and 
‘ hustling,’ to keep together the emigrants 
they have with pains oolleoted. At the same 
time the employer finds that lie on his part 
has no control over the sirdar when once 
he has left the garden. His contract was to 
remain and labour on the garden, and when 
he arriyes at his home, he not unfrequently 
ignores his employer entirely, and decides to 
remain where be is. He sometimes^ disap- 
pears altogether with the advances made to 
him, or fritters the money^ away, and then 
declares his inability to move until lie gets 
further supplies. He is tempted by contrao-* 
tors* recruiters and crimps to make over to 
them, for a conaideratioii, emigrants recruited 
at his employer’s expeuecj either filling pp ' 
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their pl^es with worthless substitutes,, or i 
declaring that the labourers deserted after | 
taking the advances he had been instructed to | 
ofier them. When he is placed under the i 
control of a contractor or his local repre- ' 
sentative, as is sometimes done, lie generally | 
becomes merely a recruiter with a free license, i 
who collects emigrants for the contractor ' 
rather than for his employer, receiving a 
com mission on every man lie brings in« ! 

It must be remembered also that the whole | 
of the local infiuence of the contractors and ! 
their professional recruiters is thrown into 
the scale against the hon& fide garden sirdar, / 
who works only by himself and for bis em- , 
ployer, ' 

11. We have no doubt whatever that most 
of the abuses attendant upon the engage* 
meiit of natives of India for emigration pur- 
poses have been attributable to the operations 
of professional coiiiraotors and recruiters ; 
and we believe that the only way to put inter* 
provincial emigration on ii sound and natural 
basis, and at the same time to diminish the 
cost of procuring labour, is to sever all con- 
nection between garden sirdars and contrac- 
tors* depOrs, and to give the widest scope to 
the working of the sirdnri system ; provid- 
ing at the same time, in the employers’ 
interests, fan the emotive control of the 
sirdars whenc engaged on recruiting duty. 
The fiction that the garden sirdar is sent back 
to induce only his own immediate relatives 
to return to the garden where he has prospered 
must be given up. He must bo recognized as 
a recruiter, but as a recruiter directly com- 
missioned by the employer himself, with 
personal knowledge of a labourer’s life, and 
of whom his employer has personal know- 
ledge. He should not be allowed to de-, 
generate into a* professional crimp, and his 
certificate should, therefore, run only for a 
limited period, and be renewable only with 
the oonsent of the MagistrutI of the Labour 
Distriot. 

12. We should have been glad to see the 
contractor and his recruiter abolished alto- 
gether. But apart from the injury to 
individuals which the summary closing 
of an industry would certainly inflict, it 
is probable that tliere are some gardens 
vwhich are not yet in a position to employ 
sirdari recruiters, and must, for the present, 
depend upon professional assistance ih pro- 
curing labour. Provision has, however, been 
made in the Bill drawn up by us for supply- 
ing by means of specially Licensed L^l 
Agents the wants of new gardens^ when (as 
may be hoped will soon be the case) con- 
tractors and their depOts shall no longer 
exist. 

c 13. On the subject of the d^ectivb 
provision in tlie present Act for the enforce- 
ment of locally-made contracts, and tho 
treatment of unlawful absence and desertion 
tof labourers in the labour districts, we can add 
nothing to the facts and argoments set forth 
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in the letter to tlie Gorernnient of India 
from the Secretary to the Chief Commis- 
sioner of Assam, No. 2066 of tlie 28th 
October last and its enclosures. It is only 
necessary emphatically to endorse all that 
is there said as to the absolute necessity of 
providing a penal contract law to secure 
employers in the tea districts against the 
serious losses to which they would be liable 
under a system of purely civil contract. 
But we hold equally strongly the view that 
if a labourer consents to suhjeet himself to 
a penal labour law, he is entitled to demand 
also tho protection of law in respect of his 
general relations with his employer. If ho 
surrenders to some extent his freedom, the 
law must compel the employer to provide 
for liis wants, must secure to liiin his wage, 
must protect him against overwork, and 
must shield him from ilhiigoge of all kinds. 
This being so, it seems by far the simplest 
plan that all penal oontracls to labour should 
be made under the same Act. Tliere is good 
reason to believe that local and time-expired 
labourers iu tho tea districts are fully alivo 
to their own interests, and not likely to be 
coerced or deceived into making any contract 
of the terms of which they are in doubt, 
or which tiiey disappfc^ve. In deference to 
the almost unanimous wish TSf the tea 
planters, we propose to permitsthe oxteiision 
of the maximum term of contract under 
tho Act to live years : but we tliink it pro- 
bable that in most cases local contracts will 
continue to bo made for shorter terms, and 
the only efleet of bringing such contracts 
under the Act will be that thej’o will be no 
sudden disruption or change in tho position 
of imported labourers when the term of 
.their first engagement comes to an end. 
They will simply make a fresh bargain in 
full knowledge of all its conditions, and will 
continue to receive the same protection ns 
during the first term of their rseidonce in 
the labour districts. 

14. With these preliminary observations, 
explanations, explanatory of the general 
policy we have adopted, we proceed to notice 
in detail the amendments and alterations 
proposed by us in the Labour Law. 

Act VII of 1873— 

Draft Bill — Preamble . last clauses of 
the preamble have been altered to indicate 
the extended purview of tho proposed law. 
Instead of providing merely for the protec- 
tion of persons proceeding under contract 
to the labour districts, and for the enforce- 
ment olf contracts of service entered into by 
them, it is proposed to provide generally 
for the enforcement of contracts of service 
made under the Act, and for the protection 
of all persons entering into such oontroots* 

Act *VII (B.C.) of 1873, Sections 1 €snd 
%"^Draft Billf Sections 1 and 2. — The neces- 
sary verbal changes have been made in the* 
* Title’ and ‘ Repealing Section.* 
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Act VII (B C.) of :i873, Section 8— 
Draft Bill^ Section 3.— In the interpretation 
clause the following additiokis and alterations 
have been made : — 

0)* — A definition of tho term * Local 
Gewernment* lias been given, by which 'the 
Lieutenant-Governor of Bengal and the Chief 
Commissioner of Assam respectively will 
exercise within the districts subject to their 
several jurisdictions tho powers given by law 
to the ‘^Local Government.* There being 
two ‘ labour districts * under tlie Lieutenant- 
Governor, it is necessary to employ a phrase 
that will cover loth tho Lieutenant-Governor 
and tho Chief Commissioner in respect of 
matters with whicli both must deal, 

(2.) — ^To simplify the wording of manj 
sections, the plirases * Inspector* an® 
‘Assistant Inspector’ are defined to mea*^ 
respeotively ‘ Inspector of Labourers * and 
‘ Assistant Inspector of Labourers * under 
the Aft. 

(3.) — To remove doubts, it is expressly 
stated that a ‘ garden sirdar * may bo either 
‘ male or female.* The employ^nont of female 
sirdar recruiters, wlio arc generally *tho wives 
of garden sirdars, is very desirable. The 
Magistrate can always refuse to countersign 
the certificate of any objectionable female. 

(4 ) — Xhe ‘ Local Agout\is practically a new 
creation of this Bill, altliough in some 
districts, Calcutta Agency houses at present 
employ a class of local agents, taking out 
for them either contractors* or recruiters* 
licenses. His duties and responsibilities are 
defined in sections 21 to 23.<i The intention 
is, that ho should control the operations of 
garden sirdars in tho recruiting districts, 
provide thorn with the necessary funds, and 
act generally as tho representative of his 
employer. Ho can never, iinddV any circum- 
stances, be a contractor, but with the special 
permission of his emfiloyers, and special 
license from Govoramout, a local agent may 
bo allowed to engage labourers for new 
gardens without the intervention of a garden 

sirdar. ^ ^ 

(5.) — A provision is made m section 45 fgr 
licensing ‘ sub-contractors,’ and a * sub-con- 
tractor* is here defined to be a contractor’s 
local representative. It is better to bring 
such men under control by recognizing them 
formally in the Act, than, as at prcsoiit, 
either to ignore them, or compel them to 
take out recruiters’ licenses. 

(0.) — The Definitions of ‘ Emigrant’ and 
‘ Labourer* have been modified to suit the 
policy of the Bill. ‘ Emigraut’ will ndw 
merely mean a native of India, of the age 
of 16 years or upwards, who proceed* to emi- • 
grate, while ‘ labourer’ will mean any labourer 
who has made a^ontract under the Act. A 
• definition of ‘ dependent* has been inserted 
to meet doubts which have arisAi in practice, 
and save a separate sectioi^ in the body of 
• tjje Bill, ♦ 
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(7.)— Estate* is defined to mean the lands 
upon which any labourers (as well labourers 
defined in this Act as others) have been 
engaged to labour. This, with the defini- 
tion of ^ Manager,’ is necessary to meet the 
ease of gardens emplojing imported fftse 
labour from which returns are necessary fol 
statistical purposes. 

(8»)— * Buie’ is defined to mean n rule 
formally made and duly notified under sec- 
tions 5 and 6 of the Bill. ^ 

Draft Section 4 —A power is given 
to the local Government to exempt any 
labour district from the prorisions of the 
Bill. It is probable that 8ylbet, and very 
possible that Cachar, may be able shortly 
to do without any special Labour Law. 

Act VII (B.C.) of im. Section A^^-Braft 
Billy Sectionc 6 and 6. — A distinction has been 
drawn in section 5 between those rules 
which either of the two local Governments 
concerned may be called upon to make for 
its own proTinoe, and those of which the 
Lieutenant-Governor of Bengal alone or the 
Chief Commissioner of Assam alone will 
have to f**ame*. The description of the sub- 
ject-matter of the rules has been made in 
some instances more precise, and in some more 
general. Any changes made in substance 
will be more conveniently noticed in connec- 
tion with the sections of the law to which 
the clauses severally refer. 

We would, however, specially draw the 
attention of Government to the impor- 
tance of having all rules carefullj framed 
as far as possible in consultation with the 
leading representatives of the interests affect- 
ed by them. So much important detail is 
left to be regulated by rules that full publi- 
city and opportunity of discussingthoirbearing 
should be given to those concerned before 
they are finally pasted by Government. 

Braft Billy Section 7. — This is a new 
section, and provides that any sums advanced 
by uiiy Government officer under certain 
sections of the Bill on behalf of an employer, 
a garden sirdar, a contractor or the master 
of a vessel, shall be recoverable under tho 
!f*ublic Demands Beoovery Act, VII (B.C.) 
of 1880, which it is presumed will be extend- 
ed to Assam. If it is not so extended, these 
advmices should be made recoverable by 
civil suit. 

ActVlI {B.C,) 0^1873, Section Q — Braft 
Billy Section 8.— -All contracts under the Act, 
and all arrears of wages duo under such con- 
tracts, are made, os at present, a charge 
upon the estate, and will bo tronsforred 
therewith. When the labourer contracts to 
labour upon any one of several esta/es be- 
' longing to tho same employer, it is provided 
that the contract is to be ^ charge upon the 
estate on which the labourer may for the time 
being actually labour. * 

Act VII {B,C) of lS73t Section 9 — Draft 
BHl^ Section 9^— The present Act enables a ^ 
native, when above th^* age of 16 years, lo 


make a valid contract under the Act. It is 
proposed to say of or above that age, which 
is practically the way in which tho law is 
interpreted and worked. 

Act VII [B.C.) of 1873, Section X^^Braft 
Billy Section 10.— The ^ectioll regulating the 
terms of a contract under tlie Act is brought 
into the preliminary chapter as being now 
intended to be a section of general applica- 
tion, regulating the contract of local ns well 
as of immigrant “labourers.” Wo liave 
raised the maximum limit of timo^ to five 
years, and provided for payment in accor- 
dance with the system of task-work universal 
ill the labour districts. It has been thought 
essential to provide for a minimum rate of 
wage for a fully completed task and for a 
liigher minimum in the fourth and fifth years 
of service, to which it is proposed that tho 
contract term may now be extended. Those 
changes have been made in accordance with 
tho almost unanimous demand of those 
interested in the tea industry, concurred in 
by both the Chief Oommissioner of Absjiui 
and the Lieutenant-Governor of Bengal. Tlie 
argument in favour of the extension of term 
is that it is only thus that the employer can 
be fairly recouped iiis preliminary outlay and 
risk in importing the li^bourer and maintain- 
ing him whiid he gotrf* acclimatized aud learns 
his work. Looking, however, to the fact 
that a time-expired labourer can now always 
command a bonus on re-engagements, we 
consider that he is entitled to higher wages 
for tho same amount of work in the later 
years of his services. He will moreover 
ordinarily be able to get through his task 
more quickly, and thus earn by extra work 
a full remuneration for his own improved 
rapacity. Provision is further made for tho^ 
deputatiou of a garden sirdar on recruiting 
duty during the currency of -his contract. 

It is proposed that tho contract should bo 
either to work upon any spScified estate, or 
upon any estate belonging to the employer 
in the same labour district, as the parties to 
the contract may desire. Labourers frequent- 
ly wish to work on some particular and 
favourite garden. On the other hand they 
may bo ready to work indifferently on any 
garden belonging to their employer in a cer- 
•tain neighbourhood. But where the engage- 
ment is thus general in terms, tlie labourer 
is protected against separation from his 
family. 

Act VII (B.C.) of 1873, Schedule A— 
Draft Billy Schedule -4.— Tho form of con- 
tract has been simplified, so as to be suitable 
for execution either in tlie recruiting districts 
or in the labour districts. Specific reference 
is made in it to the supply of house accommo- 
tlation, medical attendance, loud grain and 
rations, because those are matters which 
ought to bo brought under tbe notice of the 
intending labourer. It is presumed that the 
•rules of tho local Government on Uic supply- 
ing of food grains will be furnished te every 
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registering olEoer, so that he may be in a posi- 
tion to give the necessary information to 
emigrants brought before him for regis- 
tration. 

Act VIl {B.C.) of 18^3, Section 1 --Draft 
BtU, Section 11. — Section 7 of the present 
Act prevents the execution of contracts to 
labour in the labour districts for more than 
one year, save under the provisions of tho 
Act, In accordance with tlie policy already 
explained, section 11 of tho Bill permits tho 
free execution of contracts to be enforced 
only under the ordinary civil law. It also 
declares in tineqnivocal terras the legality 
of free emigration. But it innintaina tho 
protection now given to emigrants (t e. to 
persons not natives of the labour district) who 
may accept in ignorance an engagement to 
work on a garden declared unfit for the resi- 
dence of such emigrants when on contract 
under the Act. 

Act VII {S,a) of 1873, Section S-^Draft 
£illf Section 12. — No change has been in»do 
ill tile general section regarding penalties ; 
hut to remove doubts, it is provided tliat all 
fines under the Act are to be recoverable 
uudor tho Criminal Procedure Code. 

Act VII {B.C) of 1873, Section 9--Draft 
Section 13. — T^e section relating to 
procedure on trial ^of offences remains 
unchanged, t 

Act VII (B.C.) of 1873, Sections \0 and 
n--Draft Bill, Sections 14 and 15.~The 
section conferring on tlie local Government 
the power of forbidding emigrutiou and 
imniigrution under the Act has been made 
more general, but the previous simction of 
the Supreme Government ought, in our opi- 
nion, to be required to an order allecting tho 
^interests of more than one province. 

Act VII (B.C.) of 1873, Section 12— 
Draft Bill. Section 16. — The section provid- 
ing for the appointment of ofiicors and their 
subordinate e^ablishinonts is iimde more 
general in its wording. It will probably bo 
found desirable to appoint more than one 
Superintendent of Emigration. The Govern- 
ment can, under the rules, define tho duties 
of each ; and it is provided elsewhere in the 
Bill that Government shall also determine 
which of the Superintendents under it shall 
license contractors, Ac. The same remarks* 
apply in respect of embarkation ofilcera and 
their power to license vesseb. We attach 
special importance to the appointment of as 
many registering officers as possible. At pre- 
sent the delay and expense caused by there 
being only one Magistrate at each station 
oiupowerod to register are very serious. 
There seems to be no good reason why the 
Civil Surgeon, or any other officer of Govern- 
ment, or any Honorary Magistrate, should* 
not act as a registering officer. 

Aoc VII (h.O) of 1873, Sections 13, 16 to 
Draft Bill, Sections 17 44,— Sections 

17 to 44 contain our scheme of sirdari re- • 
ci’uiling. Ill the ilrat place, the cerlificiite 


granted to the sirdar must set forth the 
principal points in the instructions given him 
hy his employer, and, as disobedience in ri^- 
pect of certain of these instructions will guh- 
.jeefc him to penalties, he is required to accept; 
Ad sign the certificate in tho presencs of t)ie 
inspector or a Magistrate of the labour dis- 
trict. The certificate will be in force for 
12 months; but if the employer finds that 
any sirdar is a good recruiter, he may, with 
the consent of the Inspector or Magistrate of 
tlie Lanour District, renew his certificate 
from time to time. The oertificBto need not 
he countorsigned by tho Magistrate of the 
recruiting district ; nor is the sirdar bound 
t'> take his recruits for registration to such 
Magistrate, lie way do so if most convenient, 
or ho may start <>n his journey with them, 
and put them on contract at any registering 
station to which he may come on his way to 
tlie labour districts, provided only that he 
puts them on contract before he leaves tlie 
province of Bengal This provision is in- 
tended to save delays, and to enable an em- 
ployer to secure the regis^tration of his 
labourers at tlie place wiierehewiay find it 
most coiiveuient to keep a Mocal agent.’ The 
Government of Bengal will, it is hoped, mul- 
tiply tho facilities of registration by recog- 
nizing as many stations us possible. It is not 
proposed that special stations should be set 
apart fer tho registration of emigrants be- 
longing to particMilar tracts of country. But 
no doubt in practice tho tendency will bo to 
put emigrants on oontract at such places as 
Raneegunge and IIoo*:hly whore there would 
ordinarily be a break in the journey ; Ranoe- 
gnngo being the station where Chota Nagpore 
einigrant-i would take advantago of the 
railway, and Jlooglily being tlio place whore 
cniigrants booked througfi to^ tiio Northern 
Bengal 8iate Railway might he required to 
cross the river so as to avoid Calcutta. The 
garden sirdar will take emigrants with him 
wit of their own district at his proper risk. 

If they decline on reasonable grounds to con- 
tract when bronglit before a registering 
oflicer, they will be returned to their homes 
at tho employer’s expense. Nb medicfu 
examination as to an emigrant's fitness to 
labour will be made us a mutter of course ; 
but if the employer wishes to secure such an 
examination, he will only have to note this 
on his sirdar's certificate, and the registering 
offi«;er will see that the instruction has been 
attended to. Any Government medical 
officer will be bound to make the examination 
on payment to him of a fee of eiglit annas 
per labourer ; or tho employer or his local 
agent i^iay make their own arrangements ^ 
with any qualified medioul man. An emi- 
grant who unreaswiably refuses to contract 
after money has been spent in bringing him ^ 
to a district other than his own, #vill be liable 
to penalty. Any registering officer may pre- 
vent the emigration of any ifativo brought 
' before him who seetus unfit to travel, or 
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aflected with disease dan^eroua to others, if 
on medical examination these faots are esta* 
l^ished. Garden sirdars are to be allowed 
to make their own arrangements for the 
aocoinmodation of their emigrants ; and any 
central dep6ts provided by them will bo sib- 
ject only to reasonable sanitary superrisioA. 
No restriction will be imposed on the num- 
ber of labourers a sirdar may recruit ; but 
every gang of labourers going to the 
labour districts must he in charge of a res- 
ponsible person, who will look otter them 
and pay their way. 

To further economy, it is provided that a 
garden sirdar tnay, with tiio consent of his 
employer’s local agent, take charge of emi- 
grants engaged for another employer so long 
as his gang does not exceed twenty. Garden 
sirdara failing to carry out their orders with 
reference to* pulling emigrants on contract, 
or deserting or eoibezzling moneys, or aban- 
doning labourers en rouie^ will be liable to 
prosecution wherever found, and the 
employer’s local agent may prosecute in all 
sueli cases. The sirdar is made liable to 
minor po^ialties if he pay into hands of 
contractors, or hare any working connection 
with contractors or contractors’ subordiimtes. 
Every gang of labourers will be accompanied 
by a nominal way bill on which all casualties 
will be noted, and which will eventually be 
returned by the employer to the Superinten- 
dent of Emigration. There will thus be a 
oomplete record of the working of the 
system of sirdari recruiting in the Super- 
tnteiident’s ofllco, obtained with tlie miuinium 
amount of trouble to ail concerned. Any 
Magistrate or Embarkation Agent or Inspect- 
ing Officer rowfe may detain any labourer 
or dependent found unfit to travel, or diseased 
in a manner ko bo dangerous to others. If 
any employer desires to have his labourers 
brought through Calcutta and inspected by 
his agents there, this can bo done under 
section 43, even althongli tlio contract may 
have already been executed at another regis- 
tering station. 

Aci VII (B.C) 0/1873, Sections 33 to 
ol — Draft Sections 45-63. — But little 

substantial alteration has been made in t)je 
sections relating to contractors and the opera- 
tions of contractors' recruiting. Brovisiou 
lias been made, as above noticed, for the 
licensing of sub-contractors The power of 
the Superintendent to cancel licenses during 
tlieir currency for misconduct has been made 
more clear. The forms of licenses have been 
left to be regulated by rule. Contractors 
are to be bound to establish dep6ts wherever 
the Lieutenant-Governor of Bengal cpnsiders 
these necessary. They have also been made 
civilly liable for the conduct of their subov ' 
dinates. The medical examination of intend- 
ing omigrants has been restricted to ascer^ 
taining whether they are fit to travel and 

free from contagious disease. It has been * 

• • 


made clear here (as well as in the chapter 
on sirdari recruiting) that the registration 
fee is to be paid on every native produced 
for registration, wliether eventually rejected 
or not. The work imposed on a registering 
officer is greater in the ease of a rejected 
than in that of an accepted labourer. 

u^ct VII (S.a) of 1873, Sections 52 to 
60 — Draft Billy Sections 67 to 76. — The 
sections for the regulation of contractor’s 
dep6t8 remain substantially unaltered. The 
functions of the Medical Inspector in con- 
nection with the dep6t have been more clearly 
defined, and his examination of the labourers 
is confined to asoortnining their continued 
freedom from contagious disease, and their 
fitness to travel to the labour districts. In 
section 76 provision is made for the supply 
of way-bills to gangs of labourers sent from 
contractors’ depots in the same muiuier as 
iu the cose of sirdnri gangs. 

Act VII (BDA of 1873, Sections 61 to 
94 , — Draft Bill y Sections*!! to 99.— An im- 
portant change has been made in the provi- 
sions relating to transport. The present law 
deals only with the transport of ‘ emigrants* 
ns there defined ; that is to any, labourers 
under contract, and natives of India under 
actual engagement contract with some 
pnrtioiilar person, Special provision being 
made in coi^ain mutters for the protection 
of the former class. In view of the fact that, 
if free emigration develops, the number of 
native passengers by river steamer and coun- 
try boat who are under no actual engagement 
may form the majority of those travelling by 
such means of conveyance, it seems necessary 
to give the Government a power of enforcing 
general sanitary regulations without reference 
to the classification of passengers. Accor; 
dingly provision is made for licensing all ves- 
sels carrying more than twenty native pas- 
sengers, and a power is taken in section 5 
to make rules for the ventilnfion, cleanliness, 
and water-supply of all such vessels, and for 
their inspection on tlie Assam rivers. But, 
lest any sucli system of licensing should inter- 
fere unduly with the ordinary river traffic in 
country boats, the local Government is 
autliorixed to relievo any vessels or class of 
vessels from the obligation of obtaining 
’license. This being tlie general principle on 
wliicli the Chapter on ‘ Transport* has been 
framed, we proceed to notice a few of the 
modifications in detail. 

Draft Billy Section 77. — The transport of 
native passengers and emigrants to Chitta- 
gong must apparently bo regulated by the 
Native Passengers Act of 1876 ; accordingly 
we have declared that the provisions of the 
Bill will not apply to such transport. 

' Act VJI (B,C.) of 1873, Sections 62 
62— Draft Billy Sections 78 and 79. — These 
sections are modified in accordance with the 
general principle above described, but the fee 
for license for a single voyage U reduced to 
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a maximum of Rt. 16, instead of four annas 
pen* labourer carried, and provision is made 
for the grant of periodical licenses to Teasels 
running regularly. It is probable that very 
shortly there may be, ^if not a daily, at any 
rate a bi-weekly, accelerated steam service 
between Dhiibri and Debrooghur. It would 
be intolerable to subject these vessels to mea- 
surement for license before every voyage, or 
to charge them a heavy license fee on each 
ocoHsion. The provisions of the law to en- 
sure punotual despatch, and prevent over- 
crowding, have been modified to suit the new 
system. 

Act of 1873, Sections 61, 67 

and “Draft JSillf Section 83. — It is be- 
lieved that, with a proper system of way- 
bills, it is unnecessary to maintain any ex- 
press provisions of law for embarkation 
passes and lists. The way bills of all gangs 
of labourers received on board should be 
kept by the master during the voyage, and 
the master (or medical officer) should enter 
on these all casualties occurring on board. 
He need then only submit such returns of 
“ gangs” and casualties as the Government 
may by rule prescribe. Tlie long nominal 
lists and miiltifarious passes may be entirely 
dispensed with. 

Act VII {B. C.) of *1873, Sections 69 and 
^0— Draft Bill, Sections 8^ and 85. — The 
arrangements for labourers on board must 
continue to bo regulated by rule, but as 
under arrangements now coming into force 
the provisions and medical officer will be 
supplied by the steamer companies, these 
sections have been modified to meet the 
present requirements. All medical officers 
employed must hold a Government, license, 
and be liable to removal for niisconducfc. 

Act VII (B.C.) of 1873, Section 72— 
Draft Bill, Section 87. — It is unnecessary 
to provide in the law for detention of vessels 
at all Mngflitratos’ stations. The local 
Gorerninont can most conveniently arrange 
by rule all such points of details, and the 
section has been modified accordingly. 

Act VII {B.C.) 0/1873, Sections 75 fo 78 
— Draft Bill, Section 90. — The powers of an 
Inspecting Magistrate to detain vessels on 
account of disease among the passengers are 
restricted somewhat in order to meet tbje 
requirements of the present accelerutcd 
service. 

Act VII (B.C.) of 1873, Sections 81 to 88 
“-“Draft Bill, Section 95.— -It is proposed to 
leave all the procedure for disembarking 
labourers and despatching them to their 
destination, to be regulated by rules, which 
can be modified to suit local and varying 
circumstances. 

Act VII (B.C.) 0 / 1873, Section 89^ 
Drqft Bill, Section 96.— At present the 
Magistrate of the district or division ^an 
only depute a Subordinate Magistrate to do 
inspection duty. It is proposed to allow hixn 


also to depute any medical or gazetted pplicw^ 
officer. 

Act VII (B.C.) of 1873, Sections 93 oml 
94. — These sections are rendered unneoessaliy 
by the changes made in other parts of the 
li^raft Bill 

s Act VII (B.C.) of 1873, Sections 95-99— 
Draft Bill, Sections 100-102. — ^We propose'' 
in sections 27 and 61 to reduce the registrar 
tion fee to a maximum of the rupee per 
head. In section 105 a similar fee is pro- 
posed hr the registration of local contracts 
under the Act. In section 1000 the same 
maximum is provided for the yearly rate. 
Looking to the large number "of locally 
engaged labourers that are likely to come 
under the Act, it is probable that a very 
muoh smaller sum will bring in tiie income 
necessa^ to defray the cost of working the 
Act. We strongly recommend that the 
Government should adopt a sliding scale of 
registration fees with reference to the length 
of the contract term. It is not advisable 
to throw any obstacle in the way of the 
registration of local agreements under the 
Act., and if local contracts are generally made 
for one year only, it will be unfd^r to charge 
the full registration foe on every renewal. 
For the reasons set forth in tho proceedings 
of our Fifth Meeting, to which wo would 
specially invite a reference, we have decided 
to recommend that no more income should be 
raised by fee and rates than is actually 
sufficient to pay for tho Government machi- 
nery required to work the Act. Any surplus 
accruing should, as in the case of the zemin- 
dari dak -cess, bo appropriated to reducing 
file foes and rates for the following year. 
These sections are modified to give effect to 
these views ; but the rate is made recoverable 
under the Public Demands Recovery Act, 
1880. If that Act is not extended to Assam, 
tho provisions of tho present law may be 
restored. 

Draft Bill, Sections 103-106. — These sec- 
tions provide for tho execution of contracts 
under tho Act by locally engaged labourers, 
whether immigrants or residents. 

Act VII (B.C.) of 1873, Sections 98-105 
— Draft Bill, Sections 107-111. — The provi- 
sions of the law regarding returns and regis- 
ters to be made and kept by employers have 
been modified in the manner recommended 
by us at our Fourth Meeting. It is necessary 
for statistical purposes to provide for the sub- 
mission of returns of imported labour in 
certain cases even when not on contract under 
the Act, and for the inspection of suoU 
labourers, and this has been , done. The 
duties of Inspectors are left to be more par- 
tioulifrly defined by rules. But we woul^ 
suggest that in any such rules it should be 
provided that th*k Inspector shall, if possible, 
give notice of his intention to visit a garden 
for the purpose of mustering the labourers. 

It may often be very inconvenient to an 
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amplojar to^haye to call them off tlieir work 
without notice or preparation. 

Aei VIHB.C.)of 1873, Section 106 io 
lOO-^Drq/lf Sections 112 to 116. — The 
procedure for regulating taek-work, and tlto 
payment of .the labourer, is made more pfie- 
ciie ; and, while the employer is relieved 
the obligation of submitting the schedule to 
the Inspector in the first place, the Inspector 
is empowered to order the alteration of any- 
thing that seems unreasonable, su^ect only 
to an appeal by the employer to a G(mmitt«e. 
. As the employer will now, under section 131, 
have an easy remedy in all eases of unlawful 
absence from work, we have made it clear 
that every labourer is entitled to bis weekly 
day of rest, and to wnges on that day. If 
he absents himself from work on other days, 
the proper course for his employer to follow 
is to report him to the Inspector, not to com- 
pel him to work on the only daj he can claim 
for marketing or going about his own affairs. 
A new provision is inserted to meet the case 
of labourers who, thongh not actually sick, 
are weak and unable to earn as much as half 
the minimum rate of wage. 

Act Vlt{B,C,) of 1873, Sections 110 to 
Draft Bill, Sections 117 to 120.--In 
the sections relating to ** incapacity to 
labour,^* a new provision has been made for 
0(*casional absence of the labourer, caused by 
sickness, not being of such a permanent 
character as to warrant the interference of 
the Inspector and the suspension of the con- 
tract. It is proposed to allow 30 days’ grace 
cm this account in the year on half pay only, 
after which the days of absence will bo added 
to the contract, unless the labourer shall re- 
fund the subsistence allowance drawn by him 
during absence. This section will only apply 
to absence froip work caused by sickness ; and 
seems, therefore, aconcession which it is reason- 
able to make to the labourer, especially as we 
have below given the employer an easy remedy 
against unauthorised absence of other kinds. 

Act VII (B.C.) of 187S, Sections 113 to 
317 — Draft Bill, Sections 121 to 127. — The 
most important change under the heading 
“rf'fecessaiw provision for labourers” is the 
omission from the contract of all reference 
to the supply of rice. In the prospect of 
emigrants from Beliar forming in future a 
large majority of the labour force of the 
province, it seemed unreasonable to stipulate 
for the supply of rice only. On careful con- 
sideration of the whole question, we have 
come to the conclusion that the best plan is 
to the local Government to 
make rules for the supply to labourers of the 
staple food-grain suited to each class, when 
« this is not procurable at reasonable rates^n the 
local markets. The Government may, we think, 
be trusted to determine, on eq^iitable principles, 
what are reasonable rates, and at what prices 
the employer^ should supply his labourers. 
Iiocal circumstapees varjr so greatly that what 


may be reasonable in one district would be 
most unfair in another, but no doubt the 
matter would always have to be regulated 
by reference to the labourer’s wage as the 
ultimate standard. We haye also made pro- 
vision for a modified system of rationing in 
exceptional cases. In the case of Bohur 
labourers a reasonable system of rationing in 
the early months of service will, wo believe, 
often prevent serious mortality. We recog- 
nise however all the diifioultios attendant on 
the introduction of any such system; and 
oiir proposals are therefore of a moderate 
and tentative character. The wording of the 
section regarding hospital accommodation 
and medical attendance has boon made more 
general, so as to enable the Government to 
sanction necessary arrangements in a manner 
as little burdensome as possible to individual 
employers. 

Act VII (B.C.) of 1873, Sections US to 
120 — Draft Bill^ Sections 128 to 130. — The 
only oliange in the chapter relating to locali- 
ties unfit for the residence of liiboiirers is 
that provision has been made for closing a 
garden againi^t some particular class of 
laboiirors without barring the employment 
of all labourers. 

Act Vri fB.C.) of 1873, 121— 

Draft Section present the 

penalty fur unlawful absence of the labourer 
from his work can only be on forced by com- 
plaint before a Magistrate. An employer 
cannot, however, spare tinie to make the 
journeys to court every time one of his 
labourers plays truant. It is proposed, there- 
fore, to allow him to submit to the Inspector 
a monthly list of defaulters, giving at the 
same time notice to each such defaulter that 
he has entered him in the list. Tlie luspee- • 
tor will, on his next visit, enquire into eadi 
case and endorse the days of absence on the 
contract unless the labourer ngroes to forfeit, 
four annas for each day of absence. Pro- 
longed and repeated absence may still bo 
punished by a Magistrate if the employer 
chooses to complaiit, and the penalties for 
tliis have been made more severe. 

Act VJI {B.C.) of ISIS, Section 122— 
Draft Billy Sections 132 to 131. — The sec- 
tions regarding ” desertion” have been modi- 
fied in the nmnner recommended by the 
Chief Commissioner of Assam. Tiio deserter 
may bo arrested without warrant, but he 
must be taken to the nearest police station 
where, after his statement and Uiat of the 
captor have been recorded, lie may bo taken 
back io the estate of his employer. The 
Magistrate will, on perusal of the etatenients, 
judge if further enquiry is necessary, and act 
accordingly. 

• Draft Bill, Section 135. — A now section 
has been inserted providing a punishment 
foahabitual drunkenness and wilful disregard 
of sanitary regulations. In most Colonial 
•Ordinances cognizance is taken of the former 
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offence ; and as regards the latter it seems 
to us that, where the consequence of sanL 
tary neglect may be so serious to the 
eranlojer, he should have some means of 
punishing wilful offenders against duly pro- 
mulgated orders. 

Mt VII (S,a) of 1873, Section 128— 
Draft Billy Section 141.— As recommended 
by the Chief Commissioner of Assam, rigo- 
rous imprisonment for one month has been 
provided us a possible punishment for entic- 
ing away or harbouring labourers. 

Act VII {B.C.) of 1878, Section 129— 
Draft Billy Section 142.— Under the head- 
ing of ** Complfiints by labourers,” it is pro- 
vided that a labourer desiring to coinplaiti 
must be sent by his employer to the Inspec- 
tor or Magistrate- But to prevent stoppage 
ot work by the laibonrcrs complaining e»- 
masae^ it is proposed that if more than ton 
labourers come forward to eomplain, llie 
employer shall send notice to tho Inspector 
or Magistrate to come and enquire. Tho 
present Act only takes notice of coinphiints 
to an Inspector, but it seems desirable to 
extend the procedure under tho cliaprer so 
as to allow complaints to any Magistrate. 
Buch complaints wouUi not always fall with- 
in the purview of the Itfdian Penal Code and 
Criminal Procedure Code, or evpii necessarily 
have reference to a distinct offence under tho 
Labour Act aud Rules. The labourer should 
be allowed to brin^ anything that he feels to 
be a grievance before the nearest protective 
officer. When a labourer is sent in to make 
his complaint, the employer would probably 
send a peon with him to prevent desertion. 
Provision is therefore made in section 142 
for the award of compensation to the em- 
ployer if the complaint is shown to bo 
untrue or frivolous, . 

Act VII (Bjfi, ) of 1873, Section 134— 
Draft BiUi Section 147- — Provision is made 
for the immediate recovery of wages due to 
a labourer whose contract hus detorrained. 
The employer has no right to keep such a 
man on his garden by detaining his wages. 

Act VII (P.C.) of 1873, Sections 136- 
l^S'-’Drqft Billy Section 149.— Instead of 
leaving tho completion of the contract to be ♦ 
registered ond endorsed by tho Inspector, 
the obligation is thrown upon the employer 
of endorsing on the contract of each labourer 
the fact of its determination. Thd labourer 
will keep this us equivalent to a discharge 
certificate, and the other endorsements on tho 
contract will show any new employer what 
the labourer’s conduct has been during his 
former cugagement. 

Act VII (B,C.) of 1873, Section 137—* 
Draft Billy Section 150.— Tho labourer is 
given the right to redeem the contract of any 
member of his family as well as his own, and ^ 
the value now fixed for tbc narmr 


of tho third year of oiiy contr»ict hus been 
declared to extend to imexpired period pjf 
tho fourth and fifth years. ^ 

Act VII (B.C.) of l^y SeotionySvhedfO^ 
Bto F. — It is much more convenient to leave 
forms to bo laid down by rules of the 
rociil Government. 

15. In conclusion, we desire to urge upon 
Government not merely in the interests of 
tho tea industry, but in those of the whole 
province^ the importance of devoting con- 
tinued attention to tho improvement of 
communications with and throughout tho 
Labour Districts of the Assam and Surinah 
Valleys. Wo bclicvo that it is in this way, 
rather than by any sohemo of Government 
emigration, that the waste lands of Assam ' 
will ultimately be colonised and reolaiined. 
Every year sees an increase in t!>e numbers 
of the resident population brought there in 
the first instance to meet the requirements 
of tea cultivation. If coinniunicuiiou is 
made easy, rapid, and cheap, wo cannot 
doubt that in time there will set in a 
natural spontaneous emigration from tlio over- 
peopled districts of Worth * BeUur to tho 
fertile rioe tracts of Assam. Every Behari 
labourer who can be kept in health during his 
contract term, and returned to his home as 
tt garden sirdar, serves as a living stimulus 
to bring about such a movement. It is to 
Behar and tho North-West that tho tea- 
planters must, in the future, mainly look for 
their supply of labour. It is to Behar and 
the North-West that tho Government must 
look for the working population to reolaim 
the wastes of its North-Eastern Frontier. 

In this view wo feel it right to place in tho 
very foreground of all schemes of iinprovo- 
iiient (apart from tho introduction of an 
accelerated river service, wliieh the local 
administrations are already doing much to 
secure, end the niaking of good roods in the 
labour districts themselves) tho completion 
of those links in tho interprovincial railway 
system which will make it a simple and an 
easy matter for the Behari labourer to journey 
to Assam for work, and which will at tho 
same time servo to stimulate his sett 
tling there, by removing those sentimental 
ideas of distance and separation that more 
than anything else at present act as a deter- 
rant upon voluntary and permanent emigra- 
tion. We have tho less hesitation in urging 
this matter, because experience seems to 
prove that almost any railway in Bengal 
must bo a profitable investment for capital. 
Already lines are under construction which 
will, wlion completed, link Bettiah/ near the 
Eastern* Frontier of tho Ghaxiporo district 
ill the North-Western Provinces with Peepra f 
Ghat on tho Eastern limit of Durbhanga. 

If that lino wore continued through Pumeah 
and North Dinugoporo to Par^juttipore on 
the Northern Bengal State Railway, the 
-whole of North Behar and the trans-Gan- 
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g^^ic portion of the North- West Froyinces 
when the Kaunia-Dhubri tramway^ is 
fihVbedi be in dhreot railway oommunioation 
with Assam. A line from Caragola to Par* 
buitipore would place the districts to Sout^ 
Behar, Monghyr, and Bhagulpore in an^. 
equally favourable positiun. Each of these 
lines would pass through tracts of country 
ricli and fertile in ordinary years, but still 
not altogether secure against famine. Apart, 
therefore, from their value us eniigratiou 
routes, they would serve the double purpose 
of bringing the surplus produce of those 
tracts more readily to market, and of insur- 
ing the districts through which tliey run 
against the worst effects of scarcity. On the 
other side of Bengal we would point out that 
almost everything has yet to be done to 
develop the trade of the teeming districts of 
Dacca, Mymensingh, Sylhet, and Cachar. 
The Government of Bengal is, we have 
reason to know, fully alive to the great com- 
mercial and administrative value of the 
schemes to which we have referred ; and 
we trust that . it will lose no opportunity of 
pressing ihbm upon the favourable considera- 
tion of the Government of India and of 
Her Majesty’s Government. 

A. Mackenzie, Tresidenf. 

W. Aitchison, H. F. Brown, J. G. G. 
Grant, L. Hare, A. B. Inglis, C. Macaulay , 
A. Wilson, Members, 

The 20^4 January 1881. 


Mznxttb BY Mb. H. F. Bbowk. 

Pabaobaph 16 alludes to an accelerated 
river services which, the Committee has been 
informed, is being undertaken by Govern- 
ment. I am interested in river steamers. 
1 agree that a daily and accelerated steam 
service to Assam would be an advantage to 
that district, and I am aware that European 
opinion is almost unanimous upon the point. 
That is natural. A similar, and probably 
equally unanimous, opinion prevails amongst 
passengers by other goods-carrying services, 
such as the P. & O. Company for example. 
I do Hot agree that the proposed acceleration 
is so urgent as to demand Government 
interference — certainly not in competition 
with the liberal offers of steamer companies. 

The history of the river steamer companies 
is that, when plying on tlie Ganges, all but 
one were ruined by tlie competition of u 
State-guaranteed railway. The ono survivor 
and another resuscitated company transferred 
their fleets to the Brahmaputra, where, after 
having, by much labour and expense, deve- 
loped an important traffic, they' are again 
threatened with State competition. 

This tendency of the Governhient to en- 
gage in trade is alarmingly on the increase, 
and unless that pgl?cy bo authoritatively 
reversed, no private enterprise can be re- 
garded us secure. Thus, we should not be 
tempted, by the anticipation of special con- 
veniences, to countenance a policy wliieh 
must seriously interrupt the development of 
private enterprise in this country . — Calcutta 
Gazette^ January 28. 

Henby F. Bbowk. 
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Tea Reviews and Statistics for 1880. 

■It is with no feeling of satisfaction, when 7,500,000lb3, ; making a total increase in 

one reads over the weekly reports of the deliveries of about 2,000,000lb8. Our 

whole year, to write a summary of this imports for tho year will be about lOSjOOOlbs., 

important trade. The end of 1870 will #)e against 184,000,000lbs. in 1879 ; and 

remembered on account of the speculation 202,000,000lb3. in 1878. It is not satisfactory 
and high prices that ruled both in this and in to think that the consumption in this country 
almost all other branches of trade. It is is going off tea, but although the figures 

needlesa^to say that those high prices were show this falling off, yet we believe it is only 

unwarranted, and everybody, from the small on paper, and the real explanation is that, 

grocer to the outside speculator, Ifts had to owing to the badness of the times, grocers 

suffer, and they are only just beginning to hold smaller stocks. This argument is fully 

recover t from their reverses. From tho borne out by the heavy deliveries of the last two 

commencement of January until June it was or three mouths, and is one of the many signs 

simply a question of getting out of high of returning prosperity and confidence after 

priced stocks at the smallest loss possible, nine months of depression. The large export 

and the heavy imports which tlie high rates trade was not anticipated, and we have every 

had encouraged the Chinamen to bring forward reason to bo thankful for the timely relief 

(notwithstanding the assertion that the season of the shippers. 

of 1879-80 was 20,000,000lbs. short, and * nf # # 

that not another leaf was procurable), helped Indian Tka. — It will not bo found satis- 
to make the fall greater than it otherwise factory to those interested in tho future of 

would have been. Even with a short crop of Indian tea growing to look back tiirough the 

20,000,000lbs. there was no reason in a riso year, and to see at once the immense losses 

of 6d, per Ibf, as there is always a large most of the gardens must have sustained, 

enough stock in tho country to meet such a brought about partly by ovcr-productiori 

deficiency for one season, at all events. The and also by tho poorness of the crop which 

importers will not understand that, although over-production must induce. The cost of 

the stock in bond may look small, yet making is known mo^tiy about Sd. per lb. 
tlie low rates that have ruled of late years all round,*’ and yet the average price 

hud induced many wholesale and retail grocers made by th^ bulk of the gardens has bt eu 

to hold large stocks, and this one fact alone l.v. per lb., wo believe. It was pointed out 

was proved by tlie persistent way in which last year that, however cheap Indian tea 

buyers continued mouth after month to hold became, tho consumption would not exceed 

olT operating. An immense amount of tea about 40,000, OOOlbs. for some years to come j 

was held by outside speculators, and such and that, on account of tho bitternoss and 

was the excited feeling, that there was general usidessness of the lower- priced grades, 

scarcely a clerk (many only in the receipt Indian tea would not cut out the more useful 

of 501. per annum) who did not hold at least and lowor-pricod China kinds. The latter 

oim hundred half-chests ! All this had to can be, and are, drunk without mixing, 

, come again the market as the prompts whereas only a small proportion of Indian 

became due, and if it had not been for tho is required to add a point and pungency to 

shippers, who bought most freely anything the cheap and good China growths. Last 

that was offered them, it is difiicult to say season, from July 1879 to^' June 1880, the 

what would havo become of the stuff, as imports were about 39, 000, OOOlbs., but Ibo 

most of the dealers, being unable to sell in present season is expected to yield about 

the country, were selling their heavy stocks 4f5,000,0001b8., a largo proportion of this 

ifit large discounts on the market. increase having already arrived, thus over- 

Th© total shipments from China for tho flooding tho market to such an extent that 
' season up to date are above last year, while prices have ruled ruinously low. These low 

those from India are greatly in excess. prices have certainly created a large country 

The total exports from China and Japan • demand, and deliveries for the last two or 

for the season 1879-80 was 160,000, OOOlbs,, three months have been over 4, 000, OOOlbs, 

against 161, 000, OOOlbs. in 1878-79 ; and we per month. These increasing deliveries are 

commenced the present season of 1880-81 no doubt very encouraging to those interested, 

with a stock of 58,700, OOOlbs., against but we would point out that one had better 

64 600 OOOlbs. in 1879 ; thus showing an not reckon on such good deliveries continuing 

increase in stock of 4,000,0001b8. The unless the general consumption also increases 

general figures are satisfactory as showing a in proportion. In 1879 the deliveries were 

total delivery of over 200, 000, OOOlbs., 35.250, OOOlbs., but this year they are about 

against 198,500, OOOlbs. in 187^^. The 42, 000, OOOlbs. The total imports for 1880 

Quantity for home consumption has been , we about 44,000, OOOlbs., or 6,000, OOOlbs. 

156 000^ OOOlbs., against* 161, 600, OOOlbs. in more than in 1879, The stock on January 1 , 

1879* thus showing a decrease of over 1881, will bo about 2, 000, OOOlbs. more than 

^500 OOOlbs; but on. the other hand, the fast year. The quality of the new season's 

exports have been 44, 500, OOOlbs., against , has been generally poor, hence the over-supply 
87 0^0 OOOlbs. in IS7^, or an increase ofi and very low rates ruling, for common to 
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medium grades, while fine to finest being 
scarce, have met with eager competition, and 
extreme prices have been obtained. The year 
began with very heavy sales, and a general 
decline each month ensued for common to 
medium kinds, but finest were scarce and 
dear. In April the low rates stimulated the 
demand, and prices were firm In June some 
new season^s came to hand, but they were 
poor and undesirable. In August, as the 
crop to hand improved, so did prices, and 
anything with quality and strength command- 
ed extreme rates (or 1^. per lb. over their 
nominal value). The market kept firm with, 
a good demand until Ootob(!r, when the very 
heavy supplies brought down nil medium to 
tine grades 4(i. to 6d. per lb., and also common 
kiud.s. This fall created an enormous demand, 
and for the rest of tbe year a large trade was 
done, with heavy deliveries. Supplies wero 
equal to the occasion ; consequently prices only 
just kept firm at the low rates current in 
October. 

# » « « 

For months past doubts have been expressed 
as to the correctness of the figures relating to 
the receipts and deliveries of tea at this port, 
tiie returns furnished by tlto dock and wharf 
companies not agreeing with tliose issued by 
the Customs and Boaqil^of Trade authorities. 
The dilfsrence between one set of totals and 
another has not been a maiiter of a few 
hundreds or thousands, but has nniountcd to 
‘*niillioiis” of pounds’ weight, and has 
consequently occasioned some confusion in the 
minds of many with referciKje to what liave 
been tho quantities of tea actually landed and 
delivered in London during the past ycjar. 
The only explanatijui tliat could he given 
was that the calculations from tho clock 
^retains were based un the old scale of averago 
weights, whilst tho estimates formed in ofiicial 
departments were founded on teas that had 
been specially weighed. As month after 
month showed^ tho waine iiuonsisteucies 
between totals representing similar branches 
of trade, it at last became manifest that the 
nggregate weight of packages imported had to 
the unofficial compilers imperceptibly in- 
creased, leaving always a net overplus of tea 
which was never properly taken into account, 
and which was included only when the 
Custom House returns were periodically made* 
up. If it had not been for the latter, wherein 
<»xtra vigilance is shown for tho sake of 
securing every six pence of revenue that can 
lawfully be obtained, it is likely that tlio 
deficient mode of reckoning might have gone 
on unnoticed for some time longer, and that 
the statistical movements of the article for 
1880 would have been wrongly and iirperfeotly 
represented. A few words will explain how 
it is that so great a discrepancy has crept iu 
almost un perceived. Half-chests of “ Congou* 
and “ Souchong,** which were formerly 
calculated to weigh only 56lb8., or about half 
aewt., arc now estimated at60lbs.net, and^ 
packages of Indian or A&sixm tea, usually 


reckoned at 90lbs., are now known to average 
97lbs. each, so that as these are the very 
descriptions which figure moat prominently^ in 
all statistics of tea, it is not surprising that.^ 
the deficit existing between the private 
estimates and the official amounts, duly 
fBcertained for the purpose of assessiug the 
duty to be charged on the tea passing into 
consumption, should be so remarkable as wo 
have endeavoured to show. 

Fuller particulars, however, are needed to 
prove tlifsextcnt to which recent misoalcula- 
tious iiuve deranged the comparative landings, 
clearances, and stocks of tea with those in 
1879, aud we select the totals pubfished by 
Messrs. J . C. Sillar and Co. as the latest and 
moat carefully revised that we have yet seeh 
oil tho subject. According to their calcula- 
tions, the total quantity imported into London 
last year was 206,564,G0Ott>3., of which 
I37,763,000lb8. was ^‘Congou,** and 46,377,000 
lbs. Assam or Indian, against 185,176,000 
lbs. in 1879, which included 123,774.000 

lbs. “ Congou,** and 37,5l8,000lbs, Assam. 
Tho total deliverios for all purposes were com- 
puted at 205,679,00011)3., agaipst 196,490,000 
lbs., the separate amounts of Coogoii%nd Indian 
being 137,0 79, OOOlbs. and 43,835,000lb8. 

iu 1880, against 135,484,000lb8. and 

34, 097,0001 bs. in the preceding year. Equally 
striking was the amount estimated ns 
stock, viz.^ 10O,2r>8,O0Olb3M as compared with 
96,188,00011)3. at the end of 1879, the 
proportion of Congou on hand being 67,425,000 
Ihs , against 64,288,00011)3. in the previous 
year, and that of Assam figured as 

21,225,000lbs., in contrast with 18,274,000 
lbs. But it should he remembered that 
the excess in the landings, deliveries, and 
stocks, here given, and which iu each instance 
is much larger tlian before known, would be 
smaller if the qiianlities perttining to 1879 
were adjusted by tho present method of 
calculating the actual weights of tho chief 
kinds of Cliina and Indian tea warehoused 
and delivered. 

It is also interesting to observe the great 
progress which tlio trade in tea has mado 
wilhiii the past seven years. This is best 
shown by the enormous deliveries that ha^e 
occurivd in the United Kingdom under the 
three dillcrent hea'is of “ Home consumption,** 
Exported,” and “ Transhipped,** the 
subjoined statement enumerating these details 
being likewise taken from Messrs. Sillar’s 
annual review of the London tea market, 
viz : — 

coSZptiou. TrM.hipp«a. 

lbs. lbs. lbs. lbs. 

1874 .,.•137,500.000 31,000,000 8,800,000 177,300,000 

1875 ... 145,500,000 31,700,000 11,343.000 188,642,0 '0 

1876 ... 149,132,000 27,835,000 6.238,000 183.255,000 

1877 ... 161,275,000 .%,000,0o0 13,000,000 190,276,000 

1878 ... 157,692,000 39,551,000 8,299,000 205,642,000 

1879 ... 160,652,000 36,170,000 8,40%000 206,228,000 

1880 ... 158,670,000 42,409,000 11,544,000 212,613,000 
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INDIAN TEA MARKET REVIEWS FOR 1880-81. 


By the Leading 

I. — Doled Mincing Lane, Qth-Tth Janu- 
ary, 1881. 

Thbbb prominent features mark the record 
of the past year — increased supplies, depressed 
prices, and growth of consumption. The 
year opened unpropitiously, and the spring 
found dealers and speculators loadsd with 
stocks showing heavy depreciation, while 
importers had to face a constantly declining 
market and a scale of prices disastrous to the 
producer. It was not until the autumn that 
any real improvement took place, and then 
heavy deliveries showed that the^ low price 
was telling in favour of consumption. This 
for a time imparted strength, and a permanent 
recovery would possibly have been established 
had it been practicable to regulate the supply. 
Arrivals, however, proved too much for the 
market, and prices again gave way, the lowest 
point being reached in October. Since then 
a partial reacti/m has set in, but it is mainly 
confined to fine grades, the bulk of the 
imports, consisting of ordinary to medium 
kinds, remaining almost at the lowest point. 
That there are grounds for expecting some 
recovery from the past depression the follow- 
ing considerations will show : — (1.) The aver- 
age price has fallen, for a large portion of the 
crop, below cost of manufacture. (2.) Con- 
sumption— taking the last six months’ deli- 
veries as a test — has overtaken production for 
the current season, and perhaps for the next. 
(3.) A fresh market has been found for Indian 
tea in Australia, and there may be some pros- 
pect of success in America. 

♦ * * * 

The statistibs made up to Slst December 
ehow how considerable has been the deve- 
lopment in the Indian tea trade during the 
past twelve months, the imports being 61r 
millions and the deliveries 8^ millions heavier 
than in 1879, the stock on 1st January being 
20i millions, compared with 17f millions last 
year. These totals are heavier than was ex- 
acted, owing to the warehouses having 
returned the average nett weight of chests at 
98 lbs. whereas calculations have hitherto 
been reckoned on the basis of 92tb3. per chest. 
The increasing use of Indian has affected the 
Uome Consumption of China, which has 
fallen off nearly 10 million lbs. during the 
year. These facts should have an important 
bearing upon the future of the industry. 

Wm. Jas. & Hy. Thompson. 


Thb past year cannot fail to have greatly 
disappointed, not only the importers, but more 
especially the producers of Indian tea, inas- 
much us thf descriptions ranging from fair* 
to good medium, which have constituted the 
bulk of the crop, have been realising a lower ^ 
scale of prices than ovei^ before noted. T^iis * 


London Brokers. 

must chiefiy be ascribed to the over-production 
of all medium qualities, which compete so 
closely with the China growths, and of which 
we have received such large supplies ; these 
are now selling at losses to imporlersi and 
far below the prices of any previous season. 
The total public sales in 1880 comprise some 
d 10, 000 packages, equal to 4d millions, against 
470,000 ur 42 millions in 1879 ; and in com- 
paring prices we find all the finest lines quite 
up to previous year, while the other aorta 
show fully 2d. to id, decline, except com- 
monest, which are much o»i a par. We are 
assured on all sides that at the present low 
average it will not pay to grow tea, yet there 
are several very enconraging features to be 
noticed : in the first place, the extreme rates 
paid all through a dull season for all the fine 
qualities, or anything showing strength and 
pungency, and also tUe increased consumption; 
this will prove that Indian teas are becoming 
more and more appreciated every year, and 
it will be found that the increase in the deli- 
veries of 1880 is entirely due to Indian teas, 
the excess over last year’s figures being 
6,364,212lb8. Further,, it is to be noted that 
Indian teas are finding other markets, espe- 
cially in the* colonies, and we hear from 
Australia tliat some 650,000tb8, weight have 
already been disposed of at satisfactory prices, 
and that further shipments are being made. 
For the future interest of all, we might ven- 
ture to advise the proprietors of tea-growing 
gardens to endeavour year by year to make 
as high and unit’orm quality and as few sorts 
as possible, feeling sure that those gardens 
adopting this plan will find their teas com-^ 
muiidiug better competition than before. The 
imports of China tea fully keeping pace with 
the deliveries, no material change has taken 
place, but generally the marklt has shown a 
declining tendency, and good useful black 
teas are being disposed of at exceptionally 
low rates — from 9d, to Is., while common to 
good common wu may quote at l^d, to 

Hulbeet & Co. 


« 

’ DtTEiNa this month 33,000 packages were 
offered at public auction. The steady all 
iround demand existing throughout November 
continued through December up to the close 
of the market for the Christmas holidays. 
Ample supplies being again brought forward, 
no appreciable change has taken place in 
values, excepting for the better grades, for 
which there has again been a strong inquiry. 
As regards the quality of the teas offered, we 
(note a decided improvement iiithe manufacture 
of many Oaphar, Darjeeling, and Sylhet 
bvirks; and in consequence the teas from 
these districts have met with greater attention 
from the trade than Assam growths which, 
from their lack of quality, have been, com- 
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paratively speaking, neglected. Our statistics 
Bhow that the deliveries continue to be satis- 
factory, being over a million pounds in excess 
of the corresponding month of 1879. The 
imports for the year were heavy, but wa 
attribute this more to the increased facilities 
in the transit of teaa from gardens and hence 
quicker despatch, than to any great increase 
in the actual crop. Quotations for the past 
month :---Broken teas : Dust 1\d, to9d. per tb; 
red fannings, to 8«f. per lb; brownfannings 
8<f, to 9<f. per tb ; good liquoring and leafy 
sorts up to lO^ef. per lb. Souchongs : Bold 
leaf, fair water, Hd, to lO^f. per lb ; Pekoe 
Souchongs, fair to good, lOJif. to U. id. per tb; 
Pekoes and Broken Pekoes : Inferior, llrf. to 
1.9. per lb; medium to fine, U. 2d. to U, 
8(f. per lb ; finest, 2s, 4rf. per lb up, 

Gow & Wilson. 


Fbobi the 17th to the31st ultimo there wore 
only two small sales, comprising 992 packages. 
This week, however, over 15,000 packages 
havo been offered at public auction, which, 
considering the large quantity brought for- 
ward, have passed fairly well. The greater 
portion still consists of common and undesir- 
able parcels, wliich have sold with difficulty, 
the rates ruling befoijp the holidays being 
barely maintained. Oomiifon Pekoe and Broken 
Pekoe from ll^f to l4. 2d. show^ exceptionally 
good value. The bettor descriptions, on the 
other hand, especially if possessing quality in 
the cup, have met with good competition, and 
sold at jfirm prices. The figures just published 
are satisfactory, as, owing to the teas coming 
to hand sooner this season, the stocks arc large ; 
still, the deliveries have been correspondingly 
heavy, those for the month of December being 
more than a million pounds over those of 
\879 for the same month. For the past six 
months the deliveries have been at the rale 
of 3,7OO,U00lbs. a month, so that if this aver- 
age is maintained until the end of June, and 
the total import for the season does not exceed 
43 millions, the stock on the 1 8th of July should 
be about 13 millions, or rather over a million 
pounds less than at the same time last year. 
Advices from Calcutta by letter, dated 1 5th 
December, state that 6,500 packages had been 
sold there during that week. Prices for good to 
finest were firmer, but common descriptions, ^ 
especially broken teas, were easier, as com- 
pared with the previous sale. 

Geokge White & Co. 


In our review for 1879 we recorded that 
the lowest point Indian tea had hitherto 
touched had occurred in August and September 
of that year, but now we have to record that 
during the greater portion of 1880 an even^ 
lower scale has ruled for the bulk ; this has 
had the natural effect in expanding the con- 
sumption of Indioxj tea at the expense df 
China growths, as will be Been from the ^ 
following figures showing a falling off in 


home use of China during 1880 to the extent 
of ll,657,000lb8, and an increase in Indian 
of 6,364,OOOtb8, 

The low range of price, although dUastronr 
to producers in many instances, cannot be 
regarded but as highly beneficial to the future 
^velopment of the trade, for nothing but a 
low scale of cost could have the effect of so 
quickly extending the use of Indian tea^ 
That this increasing use is likely to be main- 
tained we have no doubt whatever, provided 
that no material rise on present average values 
occurs, and should growers be enabled to 
meet the demand for fair qualities at moderate 
prices, there seems no reason why India 
should not furnish tfie larger proportion of 
tea in tho future. lu the meantime the use 
of Indian tea is becoming more general both 
unmixed, and mixed with China tea ; in the 
latter case a muidi larger proportion is now used 
than formerly. We believe wc are quite correct 
in stating that, where Indian growth has been 
used by retailers, it would be difficult, perhaps 
impossible, for them to do without it entirely. 

The course of prices during the year has 
been a declining one for common and medium 
kinds, and a rising one for fine and ifinest. 

The year commenced wiili a high range, 
due to the speculation for broken teas and 
Souchong sorts, and a moderate level for the 
finer qualities ; but as supplies increased, 
values of the common kinds rapidly decliued, 
as also did medium teas, whilst the position of 
fine, owing to scarcity, hardened until August, 
when a good demand set in and very inflated 
prices for any teas with real quality were 
obtained. As supplies increased, this anima- 
tion rather subsided, but towards the close of 
the year, when it became apparent that fine 
teas would be very short, a better feeling set 
in and prices ruled higher. Medium teas 
also showed more firmness, but gs the supplies 
of common were abundant, prices went 
rather easier, and there was not much disposi- 
tion to buy freely except Fannings and 
Broken teas up to and Souchong sorts 

up to lOjtf, 

Throughout the year the proportion of 
Broken teas, especially Broken Souchong 
and Pekoe Fannings, has been very largei; 
these latter have been difficult to quit. 
Pekoes have also come forward in exceedingly 
large selection, and have met with a dragging 
sale at \\d, to 1«. 4(f. although always offering 
good value. Broken Pekoes of medium to 
fine grades have been scarcer than usual this 
year. Finest kinds, as before noted, remained 
scarce. 

Assam growths, with the exception of a 
few early in the season, have sbpwn great 
falling off in quality, and are decidedly below 
the avenge. ^ 

Cachar and Sylhet growths have proved of 
quality rather abqve the average, and are 
now attracting more competition, as much 
attention has been shown in guanufaoture, 
especially in the former district. 

, Darjeeling teas have throughout the yean 
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sold with good spirit, and prices have ruled 
rather higher in proportion to values obtain* 
able in similar grades of other districts, 
whilst for finer makes the disproportion is even 
greater; the oause of this favour is the scarcity 
of flavoury China Kaisows, and perhaps algo 
the more extended use of Indian tens without 
any mixture, for which purpose Darjeeling 
growths are very suitable. 

Chittagong teas have been rather poor ; 
Kangra Valley kinds scarce, with few of any 
good quality. Chota Nngpore teas h<^e been 
indifierent. The Dooars district has sent 
some fair, specimens of manufacture, and we 
look for good styles from this quarter. 

Dehra Doon teas have hardly been seen 
here during the year. 

Neilgherry teas have shewn fair style, 
and have sold with good competition. 

Ceylon teas have again proved deficient in 
quality, and low prices only have been obtain- 
ed. 

Java kinds, since the spring, have suffered 
in consequence of the elieapiiess of Indian, 
and deliveries of late have considerably de- 
creased. « 

It is woftliy of note that sour, burnt, and 
thin burnt liquors have been very rare for a 
Jong time past — a proof of the greater care in 
manufacture now shown than in former years, 
when such undesirable makes formed no small 
portion of the supplies. The size of breaks 
has been larger notwithstanding that the 
splitting up system still prevails in Calcutta ; 
the number of the lots at each day’s auction 
here is very large, and as imports increase 
it will be necessary to endeavour to still 
further enlarge the size of the breaks, as 
buyers in some instances do not see parcels 
of less than about 15 chests, and with larger 
imports this limit may be still further in- 
creased, » 

Bulking in India seems to be extending, 
and as no objection is raised by buyers here, 
fio long as the process is thoroughly carried 
otit, much time, as well as expense, will be 
saved where bulking can be done properly in 
India without running risk of injury by 
climate. 

^ Prospects of the market for the New Year 
should not be unfavourable, as the baneful 
results of the speculative mania have passed 
away, and trade generally throughout the 
country shows some improvement ; moreover 
the basis of value with which this year 
commences is low, whilst the well maintained 
increase in the consumption should impart 
more confidence on all sides, even if the 
original estimate of the import for the present 
season prove nearly correct. 

Lloyd & Che^hiub, 


Thb inevitable reaction r from a wild spirit 
of speculation and inflation of prices, such 
occurred in « the autumn of 1879, operated 
through the first half of the past year, indue- ^ 
ing distrust dx the m|iket, and so reducingt 


business to the bare necessities of the Trade, — 
as proved by a falling off in deliveries for 
Home use, and an almost uninterrupted decline 
in prices during this period. Such a state of 
affairs might naturally have been expected to 
ensure very moderate views for season 1880- 
8 1 ; but owing to competition among buyers 
for the Russian market, high opening rates 
were paid, and a consicierable weight of tea 
8(‘nt forward at too high a cost ; and later on, 
when prices had given way to some extent for 
black leaf teas, our market had become so de- 
pressed, through hard times, and overwhelm- 
ing supplies of Indian leaf — prices for which, 
despite a previous low range, gave way 10 to 
20 per cent, during September and October — 
that the business of the year must, wo fear, 
prove disappointing to merchants ; and it 
would have been very much more so but for 
the great increase in exports ; shippers reliev- 
ing t)u» market of teas for which tl>ore was 
least Home trade inquiry, and so otfi>rding 
most opportune relief, and wliich was doubly 
fortunate, — the business proving profitable to 
shippers. Red leaf Congous are said to show- 
worse restdts than black leafs, quality being 
generally inferior. We do not remember to 
have seen so low prices, quality considered, as 
have been current the last two months, for 
fair to medium Con^o<|8, say 9^^. to lid. per 
lb. ; nevertheless there has been no sign of 
speculation, oitevon a desire to hold fair stocks 
until the past fortnight, when dealers evinced 
more disposition to do business. During the 
last month or two raerrdiants have supported 
tho market, being warranted in this coiirso 
by a very easy range of prices for current 
qualities, and increased deliveries, which prove 
that the Trade throughout tho country had 
been working on low stocks ; we do not think 
Home Consumption has fallen off or oven^ 
remained stationary, but that tho scorning 
decline was due to distrust of the market. Wo 
are pleased to notice a lessened demand for 
low common ten, thoiigli thiS'may be due m 
some measure to tho depressed currencies for 
better qualities. 

A special feature in the year’s business is 
the large increase in Imports and Deliveri<^s 
of Indian leaf ; the former showing 17 and the 
latter 21 per cent, increase over those for 1879, 
while the stock on Slat December was only 
• 15 per cent, in excess. Deducting Indian 
teas, and exports, from gross deliveries for 
1880, it gives 11 5, 620, 000, lbs. as the quantity 
of China tea taken for Home use in the 
United Kingdom, as against 126,570,000lbs. 
consumed in 1879. These figures show a 
startling, though continued^ displacement of 
China by Indian leaf. It is quite evident the 
production of tea is outstripping cousumption, 
end all the more so if quality is not a necessi- 
^ty ; it therefore seems as though one or other 
industry must give place ; as if imports con- 
tinue in excess of requirements, merchants are 
bound to lose money. The struggle between 
the produce of both countries is likely to be 
obstinate and protracted ; we think China can 


TEA BBVIBW8 ( 321 ) ^ AND STATISTICS. 


produce cheaper, but the taate for Indian tea 
ia gaining ground in this country, and by the 
vise of machinery and other economical ap- 
pliances, planters expect to better their posi- 
tion, which has been a very trying one the 
last two or three seasons. 

Indian Teas. — Offerings in January were 
heavy, but demand being principally confined 
to teas under Ij. Aid, per lb- and fitio Darjeel- 
ings, a largo percentage of medium and fine 
were withdrawn from sales. Binineas tbo 
succeeding two months was even more unsatis- 
factory, with a general decline of Id. to 
per lb. in teas under Iff. 9fi?. per lb., the only 
grades showing steadiness being fine and 
finest at and over 2ff. per lb. As an indication 
of tho market, we may mention unreserved 
sales of 1,600 packages second hand teas in 
March at 2f^. to per lb. under cost prices, 
though the original prompt on many of the 
teas had not expired. Continued heavy offer- 
ings in April and May, and a dull Country 
Trade, specially in Iredand, caused prices to 
droop afurther id. to 2d. for teas to Is. 2d. and 
2d. to 3d. on better graders to l.s. 6d, per lb., 
though at the same time the market was har- 
dening for really fine. Early in J une a favour- 
able change occurred, the offerings at auction 
being much reduced. Common Fannings ad- 
vanced and better ^as to Is. 2d. both whole 
and broken, ^d. to Id. furcela with point and 
character over Iff. Ad. showing^even a larger 
advance. The first new teas were sold early 
in June, 50 chests Darjecding Co. averaging 
only l.s. 3id. per lb. During July and Auguat, 
with a very inferior quality of imports and a 
continued dull Country Trade, undesirable 
teas to Is. 2d. gave way ^d. to Id. per Ih. 
Heavy offerings in September caused n weak- 
er market, specially for teas from Is, Ad. to 
Iff. lOff., hut a regular break-down occurred 
"early in October, when an average fall of 10 
to 15 per cent, took place, grades under Iff. show- 
ing te.as from Is. to Iff. \d. to 2d. ; !.», 
€id. to 2ff. 3d. U94d , and from 2ff. to 2s. Gd. to 
Ad. to Gd. per lb. decline ; though at the same 
timo there was keen competition for teas with 
exceptional quality. Tho above-noted drop 
brought in buyers, and so a steadier market 
the latter half of October ; strong liquoring 
broken Pekoes, at. and over Iff. Ad., fetching 
some advance. During November there was 
renewed weakness, teas to Is. Ad, per lb. sclH 
ing irregularly at an average decline, but 
which was recovered in December, tho market 
closing more steadily. Assam teas are of 
inferior quality this season, and so the pre- 
ference for Darjeeling growth has become 
more pronounced and general. Cachar teas seem 
' also to be preferred, being of an intermediate 
quality and flavour, and this fact would seem 
to indicate a change in public taste. It is pos- 
sible too free plucking, or some climatic influ- 
ence, or a change in manner of preparation, 
may have operated against Assam produce ; 
we have no doubt good strong, old-fashioiFed 
Assam teas will always command a ready sale,^ 
and favouTttblo reception in this market* The 


science qf blending is better understood now- 
a-days than in former years ; and so we ara 
told Darjeeling leaf is specially suited for mix- 
ingjwith Foochow Congous, as Assam growth 
is with black leaf. It is satisfactory to note 
tlw success which lias attended tbo introduction 

Indian tea into the Australian markets, 
whifth may prove a vent for a tithe of tlie pro- 
duction, as even this first year of trial the 
supply promises to exceed 1,000, OOOlbs. 

^ Shepard & Co. 

IT.— Bated Mincing Lane^ }3th-\Ath 
January, 1881. 

There has been better tone in tho market 
this week, and the sales have passed with more 
spirit. Prices for Pekons from Is. id. to 'Is. may 
bo quoted about Id. to 2d. and Broken Peko^ 
fully 2d. dearer ; w'hilst over 2ff. both Pekoes 
and Broken Pekoes are fully 2d. to 3d. above 
the rates ruling in Docember. Under la. Ad., 
Broken Pekoes possessing strength are firmer 
to the extent of Jd. to 2d,, whilst leafy kinds 
with point also show an advance. Broken teas 
and Souchongs are steady at •previous rates. 
Darjeeling teas with quality are still in favour, 
as also some of tho Cachar growth, whilst 
several Chittagong invoices have shown a 
marked improvement in quality. Kangra 
Valley teas are scarce, and the few offering 
aro wanting in point and flavour. From 
Assam there are still very few good invoices, 
and although some tippy parcels have realised 
full prices, the quality, as a whole, from this 
district continue to be poor. Tho figures 
for tho past twelve months have been re-issued, 
having been re-adjuated so as to make them 
correspond with the Board of Trade Returns. 
Tho total imports of Indian tea for 1880 are 
altered from 44,01 1, OOOlbs. to 45, 010, OOOlbs., 
and tho deliveries for the saflio period from 
4 1, 607, OOOlbs. to 43, 807, OOOlbs., whilst the 
stock is changed from 20, 223, OOOlbs. to 
20, 473, OOOlbs. Advices from Calcutta by letter, 
dated 22nd December, state that 6,000 packages 
were sold there on the 16th of that month. 
Common kinds were firm, but fine and finest 
were again dearer to the extent of Id. to %f. 
per lb, Darjeelinga being in great request, real- 
ised extreme rates. During the week 12,877 
packages have been offered at public auotiou. 

Geo. White & Co. 


The new year has commenced with rather 
leas supplies at auction than had been antici- 
pated, considering tho largo arrivals that topk 
placo during the holidays. Large, quantities 
of fannings, broken teas, and Bouchong sorts 
were offered on the first resumption of busK^ 
ness ; a decline of about per lb. took place ; 
since then the proportion of these grades has 
been less, and whilst broken kinds are steadier, 

* leafy makes up to do not •show signs of 
improvement. Pekoes are rather more sale- 

. able at Udf« to U, Id. ; oyer tikis range prices 

• • 
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show more firmness, and noticeable parcels at 
about la. 6d. to la. lOd, aell readily at a slight 
advance, whilst fine and finest command a rise 
of about Id. to 2d. per lb. Broken Pekoes 
with strength are attracting more attention, 
and full rates are making from la. 2d. to ||ia. 
6d. ; over this price about Id. per lb more it 
obtainable, whilst fine and finest are extremely 
scarce and command rather inflated values. 

Lloto & Cheshire. 
« 


///. — Mincing Lane, 21a< January 
1881. 

A decided improvement in the tone of the 
market has taken place since the issue of our 
last report, and an extensive business has 
been transacted. The auctions have been 
heavy^ comprising a total of 26,000 packages, 
nearly all of which have found buyers. As 
before, demand has chiefly run upon the higher 
classes, and competition has put up the price 
of the finer grades of broken Pekoes 2d. to 
4d. per lb., and of Pekoe Id. to 2d. per lb., 
while fair to medium grades of broken Pekoe 
from Is. td Is. 4d. have recovered Id. to 2d., 
and similar kinds of Pekoe |d. to Id. per lb.; 
the lower classes, however, have not improved 
in value. Souchongs and Pekoe Souchongs 
from 9|d. to lid. remaining at the previous 
level, while Cannings and broken teas from 


8d. to 9Id. being neglected, show even better 
value to the buyer thanjhitherto. The course 
of the market has been materially shaped by 
the small proportion of high class tea import- 
ed in recent cargoes, the absence of fine 
Pekoes being very noticeable, and this has 
stimulated the demand for fine broken Pekoes. 
The large proportion of broken and low leafy 
kinds, on the other hand, has depressed the 
value of these grades, so that in this respect 
the position is just the reverse of what it was 
about a year ago. when common grades were 
above, and the liner kinds below, the average 
price, upon whioh we remarked in our spe- 
cial circular issued at that time. That buyers 
more than ever appreciate fine tea has been 
demonstrated by the latest prices paid for tho 
Dooteriah and Ralaj Valley marks, of which 
226 chests were sold on the 1 3th at an average 
of 3«. Id. per lb., the highest quotation being 
3^. for 50 chests of Pekoe. In Septem- 
ber the average obtained was 2s. the Pe- 
koe realising 2s. S^d.; meanwhile the prices 
have been steadily advancing, until competi- 
tion among buyers of fine tea has raised the 
value of this mark nearly 8d. per lb. The 
peculiar and special merit of these teas con- 
sists in their possessing great strength and 
richness together with the highest flavour, a 
combination which hitherto it has been as- 
sumed that it is scarAly possible to attain. 

•’Wm. Jas. & Hy. Thompson. 


THE PAST AND FUTURE OF INDIAN TEA. 


Table showing the Amount ^ Value j 
and Aven'age Price per lb, of Ex- 
ports of^Indian Tea during the 
fifteen years, 1861 to 1876. 


Axoujrr. 

Iha. 

Valv*. 

£. 

Average 

price 

Hbmabks. 



per lb. 


V- 



8. d. 


1861-02 

1,473,270 

130,283 

1-903 


1862^ 

2,iJ63,773 

178,128 

1.6 06 


1863.64 

2,970,232 

220.382 

1.6 10 


1864.66 

8,467,430 

280,284 

1.7-43 


1866.66 

2,768,187 

275,066 

Ml -06 

H i g h e at 

186667 

6,387)088 

340,786 

1-0 80 

price. 

Lowest 

11 mtbs* 

7,811,429 

686,928 

1-8-23 

price.*Com- 

1867.68 



ni encement 

I868.6g 

11,480.218 

951,376 

1.7'91 

of ofilcial 

1868.70 

12,764^<*22 

! 1,037,883 

1-7 62 

year chang- 

1870-71 

13,232,232 

1,120.517 

1-8-03 

ed from Ist 

1871-72 

17,187,328 

1,464,084 

1.8 10 

May to 1st 

1872-73 

17,789.811 

1,677,091 

1-7 60 

Ayril. 

1873-74 

19,234,236 

1,742,925 

; 1-9 64 

1674-75 

21)137.087 

1,937,429 

1.9-62 


1875-76 

24,361,590 

2,16e,41r8 

l-9‘26 


BMUttS 
of flfbaen 
yetrt. 

It4|^38.036!l4,ig0.86« 

‘1 

1.8*50 

• 

Average for 
fifteen years. 

« 


A glance at tlie table, com- 
piled from Governmeut of India, 
Returns, will teach many important 
lessons, and be of great use in show- 
ing those engaged in ttfe production 
of tea how far they can safely go, 
as far as the Home Market is con- 
cerned. An element has entered into 
the calculation within the last five 
years, the effect of which we cannot 

• fairly judge, without knowing more 
than we do at present as to the avail- 
able area for tea and the probable 
increase of tea in future years in 
Japan ; but, on the other hand, the 
population of the world and conse- 
quent consumption of tea is steadily 
on the increase ; and besides, the 

* consumption of tea per head in 
[pritain and elsewhere has also 
greatly improved, and will doubtless 
continue to do so, more and more. 


(■■■a 

. Ilie be of the bulk of 

the tea that goes into the market. 

The Government of India calcu- 
lates that there are more than half 
a million acres under tea throoghouts 
the Indian Empire. 

Even making allowance for plant 
in utterly , unsuitable areas, for 
young cultivation, and for land 
under native management, &c., we 
can hardly believe that the outturn 
per acre throughout India is likely 
only to be seventy pounds of tea 
during 1877 ; indeed we should feel 
disposed to place it at nearly double 
this amount, and we would place the 
average outturn per acre, when the 
whole area comes into full bearing, 
say five years hence, at certainly not 
less than two hundred pounds. 

Assuming the above estimate of 
the amount of l|ind under plant to 
be correct, the outturn ought to be 
not less than one hundred million 
pounds ; but we feel sure that there 
must be some very grave error, and 
Government may possibly include 
what they call land taken up for 
tea, but not yet planted,^^ which in 
some cases is tea times the area 
• actually under plant; and Colonel 
Money lays down that a man ought 
never to plf|nt more than one-fourth 
of an area of 400 acres. 

However, what we have at present 
more particularly to deal with is, 
the vast increase in the import of 
Indian tea into Britain, and the 
manner in which it has been received. 
The average price obtained during 
ibe last three years under review is 
nearly one penny per pound above 
the average for the fifteen years ; and 
considering that the amount for the 
last of .these years shows an increase 
of fifty per cent, on the year irnoae- 
diately preceding this trienniak 
period, jftnd that the increase in price 
lay lieilijly two' pence per pound,*a 
ftotottghly healthy state is surely . 
iiMiioated, and we see uofeasoh to * 
doubt^ if due attention is paid to 
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quality, that tho Avera^ 
triennial period will show eqiiw^ • 
favourable signs, though 
, considerations and the stete of ; 
Home Money Market will, perhe^y^^ 
have even more to do with it 
the quality of the tea. We believov 
that the present body of planters layy 
fully*convinced that quantity with--; 
out quality would only cause ton ^ 
become a drug on the marfiet. 

A very common assertion is, that 
the bad quality of the tea manu&C'^ 
tured in the earlier years under ' 
review had erreatly to do with the 
crash in 1866. We consider that the 
above figures will show this not to- 
have been the case, and no other 
year gives an average within a penny 
per pound of that or ]?865-186fi. 
The wretched price obtained for the 
teas of 1866-67 was the consequence, 
and not the cause, of the wide-, 
spread ruin of that period. Indeed, 
it was a year of fiuaneial panic 
throughout the world. If the teas of 
this year were inferior to those of 
former years, it must have mainly 
arisen from the utter inability of tea- 
proprietors to advance the requisite 
funds for working expenses, aud not 
from any fault of, or incompetence 
in, the local management. Further, 
the increase of tea over the previous 
year was something enormous, and 
this on a panic-stricken market was 
quite sufficient, of itself, to render 
the finest teas almost unsaleable.^ 
We are further driven to this opinion 
by the fact that, in the year imme- 
diately succeeding, Indian tea fully 
regai ned its natural positiou eyea 
with an increase (allowing for the ; 
month of April) of twenby.fi ve pes 
cent."*^ . \ 

In •every case of abnormal increi^ 
of quantity over the previous 
the price has fallen ;^aud in 1871-7^,,;. ^ 
•when it was very greats it , 

• The daif wa« rc^ttoed in fssi fjjpm . 

t(fU. per ft,, luid in 1867' to 6d, per 
preient duty, 
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maintained its position. These facta prices arise from temporary, rather 
ought to teach us to imitate the tor- than from permanent, causes, and 
toise rather than* the hare. that while present transactions are 

We have a giant to contend with, against planters, Indian tea baa still 
in China, and while we do not be- bright future, 
lieve that India will ever become a During 1876 the exchange had a 
Jack the Giant Killer," she may great deal to do with keeping up the 
grow into a giant of equal proper- price of tea, as many invested in it 
tion, if she is only wise in time^ and for home remittances ; hut as most 
is content with real, if slow, pro- people who did so lost more by it 
gress. We have purposely excluded than they would have done by 
tho results of 1876-77 from our cal- adopting the ordinary cotivse, this 
culations. We believe that the form of remittance is not likely to 
approximate amount was twenty- be again extensively adopted, except 
seven million pounds, and the value by merchants who thoroughly uu- 
eorpething like two and a half million derstand their chances, and the most 
sterling, which would bring the price suitable market for their teas. Fur- 
nearer to that of 1865-66 than that ther, only large breaks are looked 
of any other year, and would be upon witli favour by the London tea 
about two*pence per pound above the brokers, who, we believe, unless the 
general average, — an additional sign break reaches’ a certain number of 
of its increasing favour. chests, do not even take the trouble 

We believe that the present low of sampling it. ‘ * 

POSITION AND PROSPECTS OF INDIAN TEA 

COMPANIES. 


AliTHOUGH the crisis in which 
the Tea Industry now finds itself, 
equally aflects the pockets of public 
companies and private owners, there 
is a differeiKJe in the recuperative 
powers, and therefore the future 
prospects, of large companies and 
of comparatively small private es- 
tates. In the former case the one 
started with a tangible capital, and 
afiy present indebtedness is probably 
out of proportion to the value of pro- 
perty concerned. Still, of course, 
this indebtedness prevents the de- 
claration of dividends, and share- 
holders now find themselves reduced 
to v^ry l)ad case. In fact a glance 
at the Share List reveals a truly 
appalling state of things. Out of 
• some 90 Tea Companies, 48 lusf year 
paid little or no dividend, while 
the price quoted per sTiare is almost , 
nominal, atid sales can only really 
be effected at a ruinous sacrifice. 

In tlfbse eases wHfere loss has con- 
tinued for years, of course the case 
■ ■ ^ * 


is even worse, but this burden is 
distributed over the many, and 
amongst men to whom the loss is less 
acutely disastrous, probably, by 
reason of the fact that it is suiplus 
money over and above their current 
expenses of livelihood ivhich they 
have invested. Granted that it is 
none the less disappointing to such 
shareholders to find their capital 
yielding no return, still, in judging 
of the probable effects of the present 
crisis, we must not run away with 
the idea that because a Company 
has been paying no dividends for 
several y^ars, even, and is in debt 
to its agents, it must of necessity 
close. If some Agents or Banks 
are found unwilling to continue ad- 
vances, others will, in very many' 
Cases, be found willing to take their" 
place, by reason of the substantial 
security which lies behind. We 
^ ‘Would go farther, and say, that in 
rtiany cases it would be good poUcy 
® for shareholders to raiso, by de^ 
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, bentureSj strictly among themselves^ 
money to redeem fully all present 
indebtedness^ and to provide, also, 
a working capital, — thus saving 
themselves the crushing charges they 
now have to pay. If they did not 
make money out of their ordinary 
shares, they certainly should, as 
things go, out of their preference 
shares. They would also have more 
real power of control over the opera- 
tions of thoir Company, and the 
result could not but tend to the 
general advantage of shareholders. 
If a new regime of strict economy 
and more careful management be 
enforced, there is no reason why 
those Companies, whose property 
has not gone utterly to the bad, 
should not, in a few years, pull 
round. That the losses of the past 
will ever be macle^good in the future, 
is doubtful, for tea wil! not again 
give the financial retuAi it once did. 
Production is bound to increase, and 
competition is becoming stronger in 
other parts of the world, while cul- 
tivation bids fair to be attempted in 
places where hitherto it has not been 
thought of. Still, with that greater 
attention to detail which we have 
referred to, and with the improve- 
ment to thf highest point of culti- 
vation and manufacture which, in 
all well-regulated Companies, is now 
likely to take place, the future out- • 
look seems less gloomy than de- 
spondent shareholders seem to think ; 
and we would therefore give a 
word of advice to those interested 
*in public Tea Companies in India, 
not to allow themselves to become 
panic-stricken, and to recklessly 
sacrifice their property. If share- 
holders can in any way hold on 
to their shares, we would say, do so, 

' and become your own money-lenders. 
Wo believe things have come to 
the worst, and that they will gradu- * 
ally mend. It must not be forgotten 
that one marked effect of the low* 
prices lately prevailiD|r has been 
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to induce the trade at home to 
purchase much more largely Of 
Indian teas than heretofore, and 
Alls the percentage of mixture of 
•India with China has greatly 10^ 
creased ; while, also, the sale of out 
teas, pure, by reason of their present 
cheapness, has already begun. The 
taste tor pure teas, which must thus 
be created, can only have one effect 
— that of a future considerably 
increased demand for our product ; 
and if the deliveries for this year 
should increase in the same ratio 
that they did last year, and the 
forwardals do not exceed those of the 
lust season, it is estimated that 
about July next there will be little 
or no stocks. The result of greatly 
diminished stocks woufd necessarily 
cause a marked and probably per- 
manent increase in price for Indian 
teas; and, although the good which 
may thus accrue may bo almost, at 
any time, partly undone (at any 
rate for the next few years) by a 
subsequent too liberal supply from 
this country, it is to be fairly 
assumed that people looking beyond 
the immediate present would not bo 
so foolish as to abandon other 
markets they had already succeeded 
in opening up, simply for a possible 
gain by a re-diversion to the original 
market. We have heard the fear 
expressed that this may happen 
even now, in consequence of llio 
sudden improvement in home prices; 
and that the efforts, hardly yet com- 
plete, for drawing Australia into our 
net, may receive a check on this 
side. We cannot believe this ; pot 
that the Syndicate will take its hand 
from the plough, and leave untiUed 
the rich harvests which undoubtedly 
await them, in time, in America aiu| 
Canada,-— not to speak of pthei^ 
markets whidh might and ought to 
be essayed. • 

Although the bom^ market hah 
Jiardened, too much dependence niutt 
p^ittst not be placed on a 


Thei^ ftre mny oircuthgtaBces^W^^ to make tlieir fortunes^ they will 
baje ied up to present improved find themselves mistake^. They 
prices* '^Tbat prices improve we must bring themselves to look npon 
have little doubt, but the change the venture, o/ firsts as one which 
will be slow, and those will do wells may only reduce the loss they have 
who receive the late increase of price been inourriug but also, hopefully, 
with ^ due amount of caution, as a venture which will ensure them 
Too sudden a rise or fall is ofleu future profit ; and they must also 
eaused by speculation/’ or ^^fieces* take into consideration this fact-— 
sity,"— -not based on the real state that for every million pounds of 
of the ifiarket : although of course Indian tea withdrawn from the 
it is to a certain extent a straw London market, a fairly perceptible 
which shows the way the wind blows, increase of price for that which re-^ 
Public Companies must not be^too mains is likely to follow, — till, when 
hastily led away by present im> the withdrawals reach a telling 
proved prices, and they must not amount, profitable borne prices may 
relax their efforts to support the become the rule, and not, as now. 
Syndicate in the attempt which the exception. ' 
has been begfun to find new markets. Our argument then, is that 
Asa matter * of fact we have little should the present improved prices 
doubt that people at home have mag- continue and even increase, we should 
Uified the possible effect of the on no account slacken the efforts 
Syndicate’s operations, and that this we have begdn to make abroad, or 
may have had something to do with limit the sphere and activity of 
a better tofie for Indian tea; but our intended future outside operations, 
whether so or not, money spent in Again we say to shareholders—* 
^^prospecting” will be well spent, take heart. You have everything 
for that a return will in due course to lose by abandoning your interest 
follow, few doubt. It only require^^in tea now ; but, most probably, 
necessary funds, and perseverance something to gain by holding on. 
a suificientJy Jlong time,* and we^^o It is justly believed that the amend- * 
not think that time need be very long, ment of Act VII., which is about 
It is not at all likely that China will to take place, and which,;) is quite in 
ever send her best class teas to the direction sought for, cannot but 
compete, on tbeir individual merits, exercise a considerable influence for 
with ours ; and if she does not, even good upon the tea industry ; the 
ouf common growths will, as dpeiiiDgof new markets is another 
peoples’ tastes become educated, sup* steH towards improvement; the 
plant the ordinary Chinas, and deal- increised and increasing appreciation 
ers will not be found to indulge so of Indian tea at home is another; 
much in mixing” when they fiud the abandonment of extensions is 
they <mn get a pure tea at almost a another ; the necessity for higher 
like price as the blended” article, cultivation and more careful manu<^ 
Doubtless at first we must be con- facture is another ; and last, though 
tent with a small profit, or even with not least, the more economical con* 
BO ^ profit at all ; but that is better duct of public companies,— wfiich 
than incurring, as we have latterly may now be looked upon as of 
been doing, heavy pori^^ It acknowledged admission and cap* 

is necessary, to prevent disappoint- * ability— will be found a furthttif 
ment, to hear this If ship- i^ctor in the problem of how to 

pers to markets sun away wUh,^ 'save our great Industry from the 
the idea that they are at nhoe going ruin which has so nigh eng^d^^ 
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IMPORTS, DELIVERIES, AND STOCKS, for the YEARS 
1872 TO 1880 INCLUSIVE, 

As th^ stood in each Month of each Year, — all classes of Tea inclusive. - 



Janaary 

FebruHry 

March 

April 

May 

June 

July 

August 

September 

October 

Korember 

Peuember 


2.155.600 

2.150.600 

2.800.600 

1.767.000 

812,000 

817,000 

1.617.000 

2.671.000 

3.286.000 

6,681,600 

3.813.000 

I 

I 3,424,000 


2.378.000 

2.019.000 

2.170.000 

2.122.000 

I 3,337,000 

2.027.000 

1.897.000 

2.207.000 

2.648.000 

3.822.000 

2.906.000 

2,480,000 I 


11.340.600 

11.474.000 

12.106.000 

11,743,000 
.0,216*000 

9.006.000 

8.726.000 

9.089.600 

9.829.000 

18.488.000 

14.496.000 

16.424.000 


3.446.000 

1.919.000 

2.549.000 

1.739.000 
744,400 

461,000 

1.673.000 

2.428.000 
3^227,000 

8.696.000 

4.064.000 I 

3,540,600 


3.403.000 
2,409,0(0 

2.336.000 

2.130.000 

2.386.600 

2.134.000 

1.796.000 
•1,897,000 

2.272.000 

I 

2.414.600 

2.656.000 

2.003.000 


10 . 426.000 

9.937.000 

10.153.000 

9.762.000 J 
8,121,500 1 

6,223,600 

6.102.000 

6.633.000 

7.687.000 

8.769.000 

10,280,000 
n, 818/100 


Import. 

Delivery. 

Stock. 

2,198.000 

1,8L>9,000 

8,134,000 

1.678,600 

1,673,000 

8,039, 6(K> 

2,339,000 

1,601,000 

8,777,600 

2,350,600 

2,127,000 

.9,003,000 

837,000 

1,938,000 

7,910,000 

589,000 

1,956,000 

6,561,600 

913,000 

1,676,000 

6,791,000 

2,682,000 

1,693,000 

6,781,000 

3,001,000 

2,128,600 

7,688,600 . 

2,344,000 

2,347,600 

7,673,000 

2,843,000 

2,328,600 

8,i88,000 

% 

3,309,000 

2,014,000 

9,485,000* 


From lilt Jan. * 

to 8st Deo. 81,784,000. [28,013^000 


26,735,000 
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2,690,000 

1,652,000 

7,578,000 

1,602 XWO 

1,462,000 

7.700,000 

1,429,000 

1,403,000 

7,864,000 

1,233,000 

1,806,000 

7,110,000 

1,020,000 

1,626,000 

6,610,000 

167,000 

1,582,000 

5,196,000 

312.000 

1,480,000 

4,168.000 

1,277,000 

1,323.000 

4.109.000 

1,379,000 

1,322,000 

4,009,000 

3.630,000 

1,631,000 

5,071,000 

3,416.000 

1,578,000 

5,939,000 

2,377,0 0 

1,450,000 

6,681,000 
















IMPORTS, DELIVERIES AND STOCKS. 
Particularising each Variety for i879ri88o. 













Statutiu of Indian ted during It jtmm (X860— •1876};. 


yyr:j;:YM. 

Crop. 

Imported into 
London. 

•X 

Deiiteredin 

London. 

Stodc in Ldndoa. 

1860 

tbs. 

1,100,000 

■ 

' fes. 
1,100,000 

lbs. 

1,000,000 

lbs. 

800,000 

( 18€tt 

1,400,000 

* 

1,500,000 

L300,000 

1,000,000 

1862 

1,600,000 

1,800,000 

1,700,000 

1,900,000 

^8«3 

2,300,000 

2,600,000 

2,800^000 

1,300,000 

1864 

1,600,000 

3,300,000 

2,800,000 

1,800,000 

1865 

2,700,000 

2,600,000 

2,900,000 

1,300,000 . 

1866 

4,900,000 

6,100,000 

4,400,000 

2400,000 

1867 

8,600,000 

7,000,000 

6,200,000 

2,900,000 

1868 

10,800,000 

8,100,000 

7,300,000 

3,700,000 

1809/ 

12,600,000 

10,900,000 

10,500,000 

4,200,000 

1870 

13,200,000 

13,100,000 

13,600,000 

© 

4,300,000 

1871 

16,400,000 

16,300,000 

« 13,600,000 

6,900,000 

1878 

17,900,000 

16,900,000 

16,300,000 

6,700,000 ■ 

'1873 

19,700,000 

18,400,000 

18,400,000 

6,900,000 

*1874 

23,3(0,000 

17.400,000 

17,700.000 

6,700,000 

1876 

26,100,000 

26,600,000 

23,300,000 

9,500,000 

1876 

. C 

29,400,000 

29,100,000 

26,700,000 

11,800,000 . 


f ^ 

trodaetion of the various Indian Tea-producing Distriete, 


■ c ' ' 

Actual 
Outturn 
Crop 1870 

Actual 
Out-tum 
Crop 1871 

Actual 
Out-turn 
Crop 1873 

Actual 
Out-turn 
Crop 1873 

Actual 
Out-turn 
Crop 1874 

Actual 
Out-tum 
Crop 1876 

Actual 
Out-turn 
Crop 1876 

Actual 
Out-turn 
Crop 1877 


ns. 

lbs. 

Iba. 

c 

iba. 

fti. 

fts. 

3bf. 

fts. 

Anutfti 

6,400,000 

7,600,000 

6,700fl00 





16.600,000 

19,000,000 

Ceeliar a 8|}bet 
Daijeeli^t Kur- 

4;600,000 

6,400,000 

1 

BB 

m 

6,700,000 

8,V00,»0O 

10,000,000 

mcithgr Xerm A 
Dioere 

S^iunfiim,Kengrm 

1,700,000 

2,600,000 




gn 

4,000,000 

6,f|00,000 

Jr^nlley, 4b 
> DehfA Poon 

eoofioo 

600,000 


1,000,000 


H 

1,300,000 

i, 6 oo,onn' 


««» 

300,000 

■^800,000 

400,000 

c 

IBS 

6OO4OOO 

lOOiOOO 

700.000 

200.000 

^ ]■: ':-v 

18,800,00^ 

16,(|00,00. 

■■Mi 


2d,300,00u 

30,100^00 30, 600,000j 



Toulmia 

# Oo,> 

4*riee 0 


1’ Mag 1 

M, 187! 
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Foil in(mtK 9 past dWbts |iav»s t>s0n ex* 
pressed aa to the correctness of the fibres 
relatinjr to the receipts and deliveries of 
tea at this port» the retarns famished bjf 
the 4<>ch and wlmrf companies not agree- 
ing with those issued by the Customs and 
B^rd of Trade authorities. The differ- 
once bejbweeti one set of totals and another 
W not been a matter of a few hundTeds, or 
thonsands, bat has amoanted to ** millions*' 
of poande .weight, and has consequently^ 
occasioned some confasioit in the minds of 
many with reference to what have been 
the quantitiefi of tea actually landed and 
delivered in London during the past year. 
The only explanation that could be given 
was that the oivleektione from the dock 
returns were based on tbe old scale of 
average weiji^hts, whilst the estimates 
formed in official departments were founded 
on teas that had been specially weighed. 
As month after month showed the same 
inconsistencies between totals represent- 
ing similar branches of trade, it at last 
became, manifest that the agg^regate weight 
of packages imported had to the un- 
official compilers imflca'ceptibly increased, 
leaving always a net overplus^of tea which 
was never properly t^cen into account, and 
which was included only when the Custom 
House returns were periodically made up. 
If it had not been for the latter, wherein 
extra vigilance is shown for the sake of 
securing every sixpence of revenue that 
can lawfully be obtained, it is likely that 
the deficient mode of reckoning might have 
gone oil unnoticed for some time longer, 
and that the statistical movements of the 
article for 1880 would have been wrongly 
and iraper feet lyjrepresen ted. A few words 
will explain how it is that so groat a dis- 
crepancy has crept in almost un perceived. 
Half-chests of “ Congou” and Souchong/* 
which were formerly calculated to weigh, 
only 561b8., or about half a cwt., are now 
estimated at 601bs. net, and packages of 
Indian or Assam tea, nsually reckoned at 
90lbt., are now known to average STlbs.'* 
each, so that as these are the. very descrip- 
tions which figure most prominently in all 
statietios of tea, it is not surprising that 
the deficit existing between the private 
estimates and the official amounts, duly 
ascertained for the purposeof assessing the 
duty to; b® charged bn the tea passing into 
consumption, should be so remarkable as 
we have endeavoured to show. • 

Fuller particulars, however, are niMded 
to prove the extent to which recent miscal- 
culations have deranged the comparative 
landings, tea. with ' 


those in 1879, and we select the totals pub- 
lished by/Uessrs J. O. SinnxB ah4 Co, agr^ 
the latest and most carefully revif^ 
we have yet seen on the subjeoi Accord- 
ing to their calculations, tbe total quantity ^ 
iii^orted into London last year 
»6.664j000lb8.. of which 137,763,OGOtbs/ 
were “ Gongon,’* and 46.377,000lb8. Assam 
or Indian; against 185,176,000lbs. ia 
1879, which fuel nded 123,774,0001bs. Con- 
gou*’ an d|37,6 18,0001 bs. Assam. The total 
deliveries for all purposes were computed 
at 205, 679, 0001 bs., against 196,490,000lb8., 
the separate amounts of Congou and Indiaa 
being 137,079,0001b8.. and 43.835,000lbs. 
in 1880, against 195,484,000lb8., and 
34,097,0()01bs. in the preceding yearw 
Equally striking was the amount estimated 
as stock, viz , 1 00.258, 0001 bs., as compared 
with 96,188,000lb8. at tbe end of 1879, 
the proportion of Congou on hand being 
67,425,000lbs., against 64,288,000lb8. ia 
the previous year, and that of Assam 
figured as 2l,225.0001bs., in contrast with 
I8,274.0001bs. But it sboufd bo remem- 
bered that the excess in the landings; deli- 
veries, and stocks, here g^ven, and which 
in each instance is much larger than before 
known, would be smaller if the qaantitiea 
pertaining to 1879 were adjusted by the 
present method of calculating the actual 
weights of the chief kinds of China and 
Indian tea warehoused and deliverad. 

It is also interesting to observe the great 
progress which the trade in tea has made 
within tbe past seven years. ^ This is best 
shown by the enormous deliveries that have 
occurred in the United Kingdom under the 
three different heads of Home consump- 
tion/* “ Exported,” and ** Transshipped/* 
the subjoined statement enumerating: these 
details being likewise taken from Messrs. 
SiLiiAE’s annual review, of the London tea 
market, mx.;— • 

Home TotaV^ 

oonsump- Exported. Tr&rts- deliveiiesV 

tioa. liipreJ* 

Iba; lbs. ibs. lbs. • 

1874 ... 137,500.000 31,000,000 8.800,000 177,300,000 

1875 ... 146.500,000 31,700,000 11.343,000 188,5«»®00 

1876 ... 149,183,000 27,836.000 0,238 000 183,256,000 

1877 ... 161,276.000 36.ci00.000 13,(»00, 000 199^275,000 

1878 ... 167,692,000 89,551,000 8,200,000 206.642.800 

1879 ... 160,662,000 86,170.000 8,406,000 206,228,000 
giSSO ... 168,670,000 42,490,000 11.644,000 212,613,000 

— Qrocer, 


SUPPIT OP OOTOOU PEOM CHINA IN 1881. e 
It is anticipatbd that the supply o£ 
•low red leaf Congou will small 4his 
season, the ito(*k «t Foochow beiug oansidev- 
^ ably less than usual 


^ALYSIS OF THE WORKING OF VARIOUS TEA COMPANIES. 
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LIST OF TN^IA^ 

fFi/A Ruling^ Qtiotations in March i88i. 
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HSXSlI 

Paid up 

s 

H 

NAmns 07 
06X7A7IB8* 

' Clnaitie PinApa. 


Capital. 

S5 

M 



1379-80. 

. • ■ Bi 

B». 

Bt. 




■■■ 




itio,ooo 

100 

100 

Adulpore Tarai 

.Daijeelii% 

••• 

80 to 

N 

4, 

««• 

8,00,000 

100 

100 

Amicable 

Assam 


80 to 

N 

nil 

..4 

8,76,000 

100 

100 

Amluckie 

Assam 

ase 

56 to 

N 


4i 

8,00,000 

100 

100 

Arouttipore 

Caohar 

tss 

luOto 

N 

nil 

• «« 

«137,160 

£30 

£20 

Afsam Companj 

...-•a 


500 to 

N 

10 

ss'a ' 

2,00,W)0 

100 

100 

BHlasuii 

Darjeeling 

see 

73 to 74 

X 

nil 

8 

1,50,000 

100 

100 

Baree ••• 

Eangra 

»•* 

90 to 




7,62,800 

100 

100 

Bengal 

Cachar 


60 to 

N 



1,87,320 

100 

80 

Do. contributory 



40 to 

H 

nil 

.«• 

8,26,000 

j200 

200 

Bishnath 

Assam 


216 to 218 

n 

6 


]200 

100 

Do. contributory 



107 to 109 

H 

6 


£78,170 

£10 

£10 

Borelli 

Assam 


160 to 165 

N 

10 


1,10,000 

100 

100 

Borsillah * ... 

Assam 

s • s 


K 

nil 

«.« 

2,70,000 

100 

100 

Burkola 

Cachar 


70 to 71 

siS 

7i 

•t* 

10,00.000 

200 

260 

Central Cachar 




117 to 118* 

... 

nil 

31 

4,00,000 

100 

100 

Central Terai ... 

Darjeeling 

f SI 

64 to 

K' 

nil 


2,60,000 

600 

600 

Chandypore ... 

Caohar 

SIS 

825 to 360 

N 

nil 


2,60,000 

100 

100 

Ohota Nagpore 



64 to 85 

X 

8i 


2,60,000 

100 

*400 

Cin^tolliuli ... 

Assam 

SI • 


N 

nil 


8,00,000 

100 

100 

Colonial 

Assam 

SIS 

60 to 

N 

nil 

««* 

2,00,000 

loo 

100 

Cbocheela ... 

Cachar 

**, 

60 to 

N 

nil 

.«• 

2,60,000 

100 

100 

Cutlecheera 

Caohar 

••• 

110 to 112 

... 

5 

** * 

2,00,000 

100 

100 

Daijg. Tea and 



360 to 865 

X 

70 

aSO 



Cinchona. 







1,800 

100 

100 

Dedur Kosh ... 

Caohar 

SIS 

85 to 

N 

nil 

• •• 

8,96,610 

100 

80 

Dehing ^ 

Assam 


46 to 

X 

2 

.*• 

8,78,000 

100 

100 

Dehra Doon ... 



76 to 

... 

... 


1,80,000 

100 

100 

Dessai and Par- 

Assam 


65 to 

N 

6 

ass 



bnttia. 







» 4,66,760 

100 

100 

Durrung 

Assam 

BSS 

36 to 

• OJ 

4 

SSS 

7,00,000 

100 

100 

Eastern Caohar 



61 to 62 

... 


2i 

10,00,000 

100 

100 

East India ... 

Assam & Cachar 

33 to 84 


nil 


4,00,000 

4,00,000 

J.00 

100 

Gielle 

Darjeeling 


70 to 

... 

nil 


100 

100 

Gowhatty ... 

Assam 

• St 

30 to 


nil 


6,00.000 

600 

600 

Grob 

Assam 

ass 

260 to 

N 

nil 

• •• 

8,60,000 

100 

100 

Holra 

Kangra 

s«s 

69 to 70 


nil 


1,20,000 

4,00,000 

100 1 

100 

Hoolmaree ••• 

Assam 

••• 

103 to 110 


8 

..« 

100 

100 

Hooiungoorie ... 

Assam 


1 86 to 37 

• *_» 

nil 

..■A 

1,60,000 

600 1 

600 

Indian Terai ... 

Darjeeling 

»«. 

360 to 400 

N 

nil 


2,20,000 

100 I 

100 

Jerie Gliat 

Cachar 

fa. 

10 to 15 

N 

nil 


1.600«‘0 

260 

250 

Jeilalpore ..j 

Cachair 

• ». 

200 to 

N 

nil 

••• 

8,00,000 

100 

100 

Jokai 

Assam 

• *« 

70 to 

N 

I nil 

*•« 

2,75,000 

100 

100 

Ealaclierra 

Caohar 


49to 

X 

6 


2,87)600 

100 

100 

Knngra Valley. „ 




per 

«s* 

' *•« 

««• 

4,66,000 

100‘ 

100 

Kiinoliunpore ... 

Caohar 

• t. 

26 to 28 

sss 

nil 

.*• ' . 


f200 

250 

Kuraeong and 

% 


70to 

• IS 

nil 


7,00,000 

1 ^ 


Daijeeling. 







1,00.000 

C200 

250 

Do. oontribntoiy 



' 46 to 50 

sss 

nil 

t ■** 

6,000 

6,000 

Kuttal 

Cachar 

sss 

12000 to 

N 

15 

.»« 

2,26,000 

100 

100 

Lackatoorah ... 

Sjlhet / 

sss 

69 to 60 

N 

nil 


5,00.000 

100 

100 

Loubah 

Sjrlhet 

sss 

125 to 

N 

2 

6 

i2o8.494 

£10 

m 

Lower Assam 



^ 8 to 10 

N 

nil 

sss 


£10 

£10 

Luekimpore ... 

.^ssam 

— ^ 

see 

120 to 

N 

i 

4 

ss#^. • 
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X.r-B»*4>id<md. Ad^lnteriia. j 
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Paid up 

Obiital. 


W6,000 

14*0,000 

7i29»160 

4.30.000 
^fiOO 

2,98,125 

s;oo,ooo 

£lS, 00 t} 

Xsi7,m 

4*00,000 

1*60,000 

6.10.000 
1,76,000 
2 , 00,000 
2 , 00.000 

10,000 

1 , 12,000 

88,000 

£79,690 

2,17.600 

5. 00. 000 

6.25.000 

8.00. 000 

1.68.000 
2 * 00,000 
1,35,000 
8 ^ 0,000 
t20,000* 
7£4,300 

£1,99,224 


i 

56 

P 4 

P 

'S 

100 

100 

100 

100 

flOO 

100 

uoo 

99 

100 

80 

f 100 

100 

IlOO 

90 

£10 

£10 

(200 

200 

1200 

125 

100 

100 

£10 

, £10 

80 

30 

200 

200 

100 

100 

100 

85 

100 

100 

100 

100 

100 

100 

100 

15 

100 

100 

100 

100 

£10 

£10 

60 

50 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

80 

200 

200 

£10 

£10 


I7AH16 OP 
CoKPAHI^f- 


Distriot. 


Majagram 

Mtm 


Oaoliar 


Darjeeling 


Monf^berra ... 
Do. oontTibutorj' 
Moran 
Mothola 

Do. contributory 
Mungledye ... 



Do. contributory 
New FiiDodht ... 
New Gola Ghat 
New Mutual ... 
Nutwniipore ... 
Panbarree ... 

Phoenix * ... 

Punkabarco 
Pnttarcali ... 

Bajnbarree ... 
Hing Tong 
Bungle Bungliot 
Stipnkafi 
Scottish Assam 
Second Mutufil 
Singbulli and 
Murmsh. 
Siiigell 
Soorn 
Springside 
Sungoo Kiver ... 
Teeiidiirrea 
Teeeta Valley ... 
Ting Ling 
Tukrar 

Upper Assam ... 


Darjeeling 


Assam 


Caohap 


Cacliar 

«« t 

Assam 


Cachar 

... 

Daijeeling 


Sylhet 


Assam 


Daijeeling 

see 

Darjeeling 

... 

Assam ♦ 


Cachar 

c 

t.* 

Darjeeling 

.*• 

Daijeeling 

•** 

Daijeeling 

• • . 

Darjeeling 

... 

Chittagong 

... 

Daijeeling 


Darjeeling 


Darjeeling 

••• 

Darjeeling 

[■ . 

[ •••»•• 

tr. 



N.’-'Nommal. £.— Ex-dmdend. A.— Adduterimi 
Y.— Pivide&d for the year. 















"0 


A. 

AoABtrs, tho online of red spider bligbf, 57* 
Af:arti» theiVora, or red spider, 66. 

Acids, a class of chemical bodies, 96. 

fnci to be remembered with regard 
to, 96, 

Acre, Ihe namber of bushes in an, 77. 
Adulfernnrs, chemical method for the detec- 
tion of foreign leaves in tea, 24 
principal leares used ns, in tea, 23. 
Adulterations, general view of tea. 33. 
Adulteration of Chinese green tens, as to the, 
83. 

Agriculture, Chinese axiom of, 123. 

the practice tind science of, on what 
based, 114. 

Air, warmth of tiie, carried down into the 
earth, 107. 

Alburnum, young internal sapwood between 
the liber or hark, and*the interior 
henrtrwood, 91. s 
Alkanes, meaning of the term, 96. 

Aliurial soils, origin of, 99. 
tiieir properties, 116. 

Allen’s lend process, the determination of 
tannin in t4^a by. 28. 

Amnlio acid, how obtained by Rochleder, 4. 
Amendetiients, the French term for suhetimces 
which improve the piechanicul tex- 
» tore of the soil, 169. 

Amended statistics of tea for 1880-81, 835. 
America, consumption of tea in, 288. 

Indian tea in, 286. ^ 

tea cultiAitioii in, 273. 
tea in, 287. 

Americnn market, state of the, 286. 

Amerionn markets, state of the, 288. 

American tea tmde, competition for the, 288. 
Amtnonin, of what, it consists, 96. 

the compound, how formed, 189. 
Ammonia salts, how formed, 189. ^ 

Ammonium sulphate, how formed, 190. 
Analysis, of the properties of tea, 846. 
of tea ash, 84c. 

of the working of various tea com- 
panies, ‘386. 

Animal substances, as a manure, 182, 

Aquatic plants, as a nninure, 103. 

Argillaceous enrth, propert.ieS of, 114. 
Argillaceous soils,; ingredients of, 126. 
Arrangements of factory, 107. ^ 

A rtiflviai manuring, necessity for the intro- 
duction of, 187. 

Asf^ict, the best, for a tea garden^ 69. • 

Assumi date when the first tea garden was 

Assam and Caohar, tea cultivaiioh in, 236. " 


Assam indigenous tea, name of the aclual 
^ discoverer uncertain, 10. 

Assam tea-plant, public attention when first 
attracted to the, 8. j 
original discoverer of the, 8. 
the original discoverer of the, 17. 
Assam teas, date of the firrt sale of, 8. 

Assam tea company, the first estabiishetl, 10. 
Ash, percentage of total, in tea, 31. 

percentage of total, in tea how found, 
81. 

simple examination of the, of tea, 81. 
table showing percentages of, 82. 
the comparative composition of the, 
of fresh and of esthnusted tea 
leaves, 31. ^ 

the inorganic portion of plants* 96. 
Ashes, as a iqnnnre,.i0l. 

composition of the;' of the Assam 
hybrid tea plspt, 121. 
of vegetable substances asmaiastre, 178« 
of vegetable substances fbr what 
chiefly used, 178. 

Atmospheric sperm theory, the, 68. 

Australia, China rs. India in, 278. 
tea in, 284. 

the tea market in, '276; 

Australian market, Indian teas in the, 285. 

B. 

Bad plucking, how to detect^ 94. 

Bailing, the object in, to fix the twist of Ilia 
leaf, 209. 

Bark, of what composed, 162. 

Base, definition of the term, 97. 

Beech- leaves used as an adulterant in tea* 
23. 

Bhanji, definition of the term, 144. ^ 

Bibliography, relating to tea and theine, Sla. 
Bile, tlie constituents of, in its natural 
state, 7. 

Bhick bug, the blight, 46. 

Black fly, the blight, 44. 

Black tea, how prepared, 19. 
iimount of ash in, 187. 

Bleeds,” meaning of the term as jised by 
gardeners, 83. 

Blister, the blight, 44. 

Blight, 84;. , 

I a vague term in sgrioulturnl ]ai)gas||e^ 
46. 

bright red and black insect of tbt 
lady bird Iribe, 62. 
cure for the orange beetle, 36. 
cutting the jungle round the tea is 4 
remedy for, 46. 

• definition of^the wGSd, 42.^ 
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IND^:X. 


V : - ■ . A. ■ 

AoAlttTii, lh« oiiTiPe of rod fpidof Wight, 67# 
A<*Am« thciVota, or rod opider, 66. 

Aoido, a class of chemical bodies, 96. 

lact to bo remembered with regard 
to, 96. 

Acre, the namber of boshes in an, 77. 
Adulterants, chemical method for the detec- 
tion of foreign leaves in tea, 24 
principal leaves used as, in tva, 23* 
Adulterations, general view of tea. 33. 
Adulteration of Chinese green tens, as to the, 
88. 

Agrioiilture, Chinese axiom of, 128. 

the practice and science of, on what 
based, 114. 

Air, warmth of the, carried down into the 
earth, 107. 

Alburnum, young internal sapwood between 
the liber or bark, andHhe interior 
m henrt-wood, 91, « 

AlsaHes, meaning of the term, 96. 

Alluvial soils, origin of, 09. 
their properties, 115. 

Allen’s load process, the determination of 
tannin in t«a by. 28. 

Amnlio acid, how obtained by Rochlcder, 4, 
Amendenients, the French term for subsnmces 
which improve the mechanical tex- 
• ttire of the soil, 169. 

Amended statistics of tea for 1880-81, 835. 
America, consumption of tea in, 288. 

Indian t^ in, 286. 
tea culri'Aitioii in, 273. 
tea in, 287. 

American market, state of the, 285. 

Atherioan markets, state of the, 288. 

American tea trade, competition for the, 288. 
Ammonin, of what, it consists, 96. 

the compound, how formed, 189. 
Ammonia salt4i, how formed, 189. , 

Amnioiiittm sulphate, how formed, 190, 
Aimlytis, of the properties of tea, 346. 
of tea ash, 34e. 

of the Vorkihg of various tea com- 
panies; 336. 

Animal substaneest as a manure, 182. 

Aquatic plants, as a nmnure, 103. 

Atgiliaoemik soU^ 

Arran^melita of feotory, 107, , 

Arti^iol manuring, necessity for the intro- 
duction of, 187. 

AipCCt^:%he Vsfc, for a tea garden, 69. » 

Atsap, date when tea garden was 

Assam and Caohar, tea cultiTOtion in, 286. * " 


Asaam indigenous tea, name of the actual 
' discoverer linoertain, 10. 

Assam tea-plant, public attention when Arst 
attracted to the, 8. . 

original discoverer of the, 8. 
the original discoverer of thOf lT- 
Assam teas, date of the drst sale of, 6. 

Assam ten company, the first established, 10. 
Ash, percentage of total, in tea, 31. 

percentage of total, in tea how found, 

81 . 

simple examination of the, of tea, 91. 
table showing percentages of, 32 
the comparative eompo*ittoii of the, 
of fresh and of exhausted tea 
leaves, 31. * 

the inorganic portion of plants, 96.^ 
Ashes, as a manure, .101. 

composition of tlie, of the Assam 
hybrid tea plant, 121. 
of vegetable labitancesfsmi^ipre, 
of vegetable siibstanoaS Ajf whflit 
chiefly used, 178. 

Atmospheric sperm theory, the, 68. 

Australia, China rs, India in, 278. 
tea in, 284. 

the tea market in, 276. 

Australian market, Indian teas in the, 285* 

B. 

Bad plttckiko, how to detect^ 94. 

Bailing, the object in, to fix the twist of tlfW 
leaf, 209. 

Bn rk, of what composed, 162. 

Base, di*finition of the term, 97. . 

Beech -leaves used as an adulterant in tea, 
23. 

Bhnuji, definition of the term, 144. ^ 
Bibliography, relating to tea and theine, 34s. 
Bile, the constituents of, in its puturai 
state, 7. 

Black bug, the blight, 116. • 

Black fly, the blight, 44. 

Black tea, how prepared, 19. 
tiraoiint of ash in, 187. 

** Bleeds,” meaning of the term as psed b j 
gardeners, 83. 

Blister^ the blight, 44. 

Blight, 8^'. 

I a vague term in agrioultursl langiMf^^ 
46. 

bright red and black insect of the 
lady bird Iribe, 62. 
cure for the oraiige bcetW> 86. 
cutting the jangle round the tea as a 
remedy for, 46. a . 

• definition bf^the wofd, 42.- 
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onf cwimwon in Cai»U«^ 

' of tbe p»yobid» family, W. 

ffird.«ckii.P, on n.ton 51. 

Jerort* on the moiquito or bug, 64 

tbe 

|3ie ]barer, W 
ibe caterpillar, So* 

the beetle, 30. 

tbeTedbajr,4r4. 

the te^ epi<l<**'i 
tl»e 

the tea bttj?, 86- 

the white ant, 6Z. i;^ / hIW for a 

...d 

brS on hy c.r.leM .ow.ng end 

n^byt* • 

erttcle on, 60._ • 

Piood, a. * roannro, 190. 

.Hh »w dust which l.«e been 

in rolphnrie noid. » m®»* 

^a^r, W9. ^ 

treatment of, wiwi loi 

in c^idtwWo qonnttt'**. Wl- 

^ of, 184 

&n*B, »s.iy*« ®^’ ..a. 

^ M a manure, 179, 1 q»« ^ 

■TniUble fo» *be food of pl#»^. 184 
proc*^ Of “*“*’*'*‘y 

of. M O twouta mnoh 

HWW»d,184 

, ^of,ininiwnw.«|*^ . 

^nO>«h«., eflbofc of. »• ^ 

So» *"^L!ir whirtr’i^^ pow*rf« o» * 

■;: ■ 'lofifev^-ioa. , : 

if prinoipio of, 'b W2. 


“sir4S'5^^ts‘'si‘«’ 

m"tf. with tbe Ohinw mo^ 0r* 
282 , 

for Thibet, 9^ 

crodnotion of, in Hnnlow, Wi. _ 

The prorec. of m«n»f«oturoo^89^ ^ 

Brieht-coloiired oW. ,„ ,Llo 

Building*, description of timber ido.v 

Building mVeri^*, onmnerstion of the *•«» 

Bund.nnrbi 2 m.ntfon«oafro»exc.Tatrd 

Bu.her.ho-l:;l«.:tbna^in^^oor«^^^ 

B„t,ric‘’^v;:::SnfrB^^^ 

210. 


cmi™. 

ih. '•» 

.hfwu by Mulder jynd ^Job.t to be 

idmlicel with theine, 19- 

the crT»t*llino nlk^id, a. 

the esJimetion of. 26. ^ ,»«,« ** 

the properties or, are 

th^'ettAret 

Ci«e!Hfc M»**n<r‘0“tr ’ ? ■ 

teai 288 / 
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Ckirbacrdioiid«> iU itiflu«nce m a 

prei^Hm orplttut^'foud, 

Ciifb0n»t«i> 97. ^ ^ ^ ^ ^ ^ 

Ctt^hiiitfre atid ^urkciftAS^tea iti,3i^. 

CMior oak^« at itianu««ft 196. 

Caterpillar, anotiier blight tHikt eats between 
the two skins of the tea leaf, 43. 

. another pest. 46. 

the insect blight, 35. 

X93. 

Oeatral Asia,' Side of Indian teas from the 
Himidajau distriots to the traders 
of, 14. 

Cetitre of a room, how to atoertaiu the, when 
. building, 109. 

Centre post, instructions regarding the, of a 
building, 109. 

Ceji^ion, date wheti tea planting was first 
started in, 11. 
the tea industry in, 272. 

Chalk, its use in agriutiUure, I 70 .v 
Charuoal, is. it essential to the flavour of tea, 
225. 

is it neoessary, suggested test for 
solving the question, 227. 
that tea can be fired witliout, now 
no longer a question, 229. 
the nntmeptio properties of, not nb- 
solutrly essential for obtuiuing good 
bea, 221. • • 

Charcoal rs. dry hot air, 228. ^ 
dieuiicals, the priiicipal simifle, that influence 
the growth of vegetation, 95. 

Cl lemioal properties of tea, oompofod of one- 
fourth tannio acid or taimiu, 34o* 
Chemical test for tea leaves, 34. 

Cliina, supply of Congou from, in 1881, 335. 
Cliina vs, India in Australia, 278. 

Chiuese, growing of tea bn lands unfit for other 
oulrivatioM by the, 123. 

^ China tea, adulterants found in, 9. 

annual eoiisuiuptiou of, by the Chi- 
nese, 9. 

public action sales of, in Melbourne, 
284. 

the adulteration of, 9. 
the best bought up by Bussian 
agents, lA 

ttsed to adulterate tea for the English 
iharket, 9, 

China tea trade, remarks on the, with Mel- 
bourne, 284. • 

Ohimdflititbus fragrans, a substitute fi>r tea, 

■ 

Oiiittegoiig, date when tea planting first start* 
ed in, 11. 

Chlqrantliusinooinpiouas, usedaa an^ adults- 
raut of tea, 4. 

Chloranthus iuoaiispiouus IsHyes, used as an 
adulteraub iu tea, 24* 

Chlorides, 97* 

. Ohlqri^ of sodium, as a manure, 102 . t 
Ohlbrihe, only iieoeBsary for ordinary crops in 
^ 'wemaii quantity, 1^^ 

^Pldbrppbj^]^^ ^he^^^l^ nMtttor of 


Chop,. the Chinese word^ almoifl; 

", ■w^th^he^Ihton^woi^d::;f:b^ 

Chdta STagpdrei date when ieW pliiitidiflg 
. ; sfartediu^ 11 # 
tea in, 265. 

CUj, a stiff solution of, as a ooiw for r44 
^ spider, 40.; , . 

cheuiioat results of heat on , 185. 
iheclianical eifects of heat On, 185. 
treutment of soils eontatning, 113. 

Cliiy soils, burniiigof, aualogous toIuning,i 8 $* 
0 notes on, 98. 

remedy for gardens established 5 m 

heavy, 121. { 

Cliiwiiig, how to distiitguisU, from )>lttoking, 93. 
Ciiuiute, conditions of, most favourable to tiio 
growth of Uie tea plant, 125. 
description of the best, for tea, 124. 
observations on the, of the different 
• tea districts of India, 125. 

I opinions of Government officials on 

the most suitable, for tea,* 126. 

Coarse leaf, should nut be balled, 2^1* 

Cf>ffee leaf tea, 3-^. 

Ooiiiinoii salt, us a manure,^83* 

Composts, us uitinure, ITS. • 

fundamental principle *upoa whioh 
made, 177. 

priiieipttl objects in the formation of i 
177. c/ 

the increase of manure by the form* 
atioii of, 177. 

Compressed tea, how made, 294. 

OoMgoti, supply of, from Ohiua in 1881,335* 

I Constituents of plants, the organiu aud inor^ 

I ganic, 96. 

Consumption of tea, in China, 301* 

m England from 1840— 77, 301 . 
Consumption df Indian tea, development of 
the, in the United Kingdom, 14. 
Cooking tea, methods of, ju Cashmere and 
Turkestan, 34^. 

Copperas, cuuiiot be used with advantage in 
its crude state, 193. 
the use of, us a manure, 191. 

Coppice, lueaniug of the term in forestry, 85« 
Cow^dung, as manure, 196. ^ 

as a manure, 143. 

Cowsheds, directionB auent the construg^on 
of, 100. 

Creamy Indian tea, an inquiry asto the oati^ 
of change of colour iu liquid tea, 294* 
Cricket, the blight, 40. 

Orjckets, tlie best reuiedy for, in narserieip76. 
Crow’s feet, necessity far cutting but, 93. 
Crude sap, evaporation the cause of the ascent 
of the, in the stem, 164. 
of plants, the ascending lindigaetnd 
fluid, 84. 

the asoeiiding nudigested fluid of s 
I plant, 163. ^ 

Cultivation, in ascertaining the talue of 
* for, twq. cirCumstN^O^ 
noticed, ^id* 

in what the whole art epnvlsl^ 
on the effects of, 140* 
results of, ^irlded ml^ tfo^la^ 
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III# i)h«ijriio»i rMulta of^ 140» 

" i MtftttlU oft 140. 

^ ^ oft tlM itioreasini; of the 

aiuoimt of osgemo isatUr, 142« 


DAtJWUnfat ee a field for brick tea for(; 
Tliib«4 294. 

date when tea planting was first start- 
ed ui,U. 

Baijeelinir and Kangra Talley, notes fin the 
tea industry iiit 288. 

Decaying cheese, the ferment, 210. 

3 >eep lioein^^ t|ie eifccts of, 140. 

Dehra Dun, list of tea plantations in 1871 in, 
268. 

return of tea in, in 1870-71, 2o5. 

•ketch < of the original progress of tea 
in, 254. 

•taremeift of area under tea in 1877, 
256. 

■tateinent of extension and new gar- 
dens in 1877*78, 256. 
tea in, 26(k 

Dehra Dun grants, 261. 

Deliveries an/;! iAports, from 1870 to 1830. 

•hovm under each classifies tiou of 

tea, 327. 

Delireries, imports and stocks, for 1879-80, 
piuMi<*ularising each variety, 331. 
from 1670 to as they stood in 

each inonili in each year, 329. 

Deterioration of Indian tea, 234. 

Deterioration of tea, notes, observations, and 
various opinions thereon, 232. 

Diaproroorplia uielanopus, probably identical 
witli the orange beetle, 36. 
the beetle, desiroyee of young pekoe 
shoots 50. 

Diupromorpha, the bligiit in a new form on 
tea bushes, 49« 

Dinstace, tlie ferment, 210* 

Dibble, ihe, 74. 

Diluted sap, she cause of sterility of leaves, 91. 

Dictriot tea oultivatioii, new notes on,^ 2G4. 

Doors, sise of glass panes for, 108. 

DrainiiKe, advantages derived from, 106. 

brief suttimary of the effects of, 14L. 
by open cuts, 198. 

clilef points coiiaeoted with the practice 
of, 204. 

constitution of the art of, 198. 
divided into two great branches, 198. 
essential difierences between the two 
systems of, 199. ^ 

in districts wherein effected by open 
cuts, the presence of n definite quiiii- 
tiry of water required, 199. 
in districts wherein elfected by 
* subterranean channels, essential to 
remove as rapidly as poseibie any 
wfiters, .199. . 

its importance as ttU operation in the 
on Itii^f lion of I ea, 141. 
of bogs or swaiiips, iii mojUntaiuous 
dietricir, 198, 


DruiuHge, princmal praciioiil benefit djsri red 
from, 204. 
the object of, 204. 
the system of, 104, 

the theory of| described figurativel^t 

Ht7. 

Draining, directions for, a tea garden, 207. 

first points to be oonvidered wiien 
commencing, 141, 

of fields, rules lobe observed in the, 
206 

of laud in hilly countries, 2^. 
of land rendered wet by springs arising 
from under the soil, 202. 
of peat mosses, the method ailopted, 
208. 

of wet clay soils, 206. 
or the I'eclttimtttg of land, 104. 
principles which should guide practice 
on, 204. 

the art of, in what it consists, 201. 
the removal of water from imi>erriou8 
soils, 203. 

the three different parts of tbo art of, 

201 . 

the use of pipe and tile drains for, 206. 

Drains, as to the arrangement of, 205. 
as to depth of, 205. 
as to the frequency of, 205. 
cyliniirical tuhv‘8^ nlniost exclusively 
used of late for, 201 . 
deptli aniiL distance apart of, must be 
modiiit*d according to local circum- 
Biances, 200. 
objections to open, 206. 
open ones preferable to closed ones in 
Assam, 208 
the dentil of, 2,00. 

tiie only condition affecting tire depth 
of, 200. 

the tile and shoe, how filled in, 201. 

Dried bloofly percentage of ash constituents in, 
191. 

Dry lime, the application of, n%t successful us 
a remedy against red spider, 65. 

Dung, a mixture of the, of all the farm flocks 
a most complete luauare, 193. 
different kinds of, produced from dif- 
ferent dotnestio animals, 178. 
if it contains a large proportion of lit* 
ter, fermentation necessury, 181. 
method of collecting into heaps and 
managing, so as to be in the exact 
state which is thought most advan- 
tageous at the time when required, 
173. 

Hie best slate in which, mm be carried 
to the land for an immediate us well 
as permanent efftot, 173. 

Dung-heaps, ooncluiions regarding the luan- 
agemeut of, 176. 

the value of the drainines of, 175, 

Dung hill, mode of making a, 174. 
the history of the, 172* 
the method’ of Lpakiog u, 172. 
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Eabth, heaping Up of^ round tlie stems 
above the <>oUar, 105« 

feartlit, properties of* 106. 

^Stfei^ts of teu, on the eunstitution, 345. 

Emigrution Act, report of tite Government, 
commission on the, 804. 

English soil, unal/sis of a thoroughly fortiie, 
193. 

Engrais, substHnces which act directly i»i 
nourishing the plants which grow in 
ir, 169. 

Epiderm, formation of the, 92. 

Extract of infusion, how obtained and named, 
80. 

Extract of tea, determination of the, 30, 

the best process for obtaining the, 30. 

E. 

Eaotobt, divided into three distinct com* 

, partrnents, 108, 

instructions anent building the, 108. 

Facing, how to detect, in tea, 25. 

Fermentation, a principle of, 100. 

criticism of the letter hy B. H. on, 216. 
criticism of Mr. iiussell’s letter on, 
217, 

criticism of theflstterby “Siinplifity” 
on, 218. * 

Hafrt Uanana” on, 219? 
notes on, 231. 

obtained by mere oxidution, 221. 
reply by ** Simplicity” to Mr. Bussell 
on the question of, 218. 
varioiM opinions ou the subject of, 
220 . 

whnt it is, 210. 

Fermentation of tea, by Chas. H. Lcpper, 

• 211,213. 

bv OUas. E. M. Bussell, 212, 

h> B. H.. 214 

by ** SimjiUcity,” 215. 

Ferments, definition of the term, 210. 
list of the best known, 210, 

Fertility of a soil, on what dependent, 99. 

Fibj-ils of roots of what composed, 163. 

Filling up vaonneies, the method of, 79. 

Firing, difierenoe in quality and briskness of 
tea resulting from brisk or slow, 221. 
various opinions on the question t>f,« 
221 . 

First tea garden, tale of the, in India, 12. 

Fine filUi, definition of the term, 140. 

Flavour of tea, due to the volatile oil, 345. 

Flavoufi a raw, rasping, and pungent, 
obtained by undeirtfermentintf, 220. 

Flesh, or the onroasses of dead animals as a 
mimure, 182 

Floor, how to construct the, 111. 

Flowers, cause of fertility of, 91. • 

produetioh of, on B tea plant, how 
induced, l68i ^ 

Flower buds, how produced, 91., 

Fiowering pWte. tlie organs of, dir ided into ^ 
two classes, 82. I 


Flowering phmts, tlie organs of^ divided 
vegetative and reproductive. 162. 
Fluid food, of a plant of whatsit colieists; 83« 
Flush, meaning of the term, 9Si 
Flushing, of a tea bush, ineauing of the terfUj 
. 90. 

what it really is, 157. 
oliage, tlie main use of, 158. 

Food, general law anent proportion of. nlanis 
derive from various sources, 95. 
the greater bulk of the, of plants, taken 
Vp in the form of fiuid, 88. 

Fork, use of the, 87. 

Forking, the method of, 86. 

Fumigation, as a remedy for pests, 45. 

G. 

GaLTANIZED COBBtrOATED IRON SHBErg, the 
most suitable roofing material, 107. ’ 
Oarden-filth, the most perfect tillage for 
light soils, 112. 

Garhwal and Kumaon, list of tea plantations 
in, 252. 

notes of tea cultivatirtu in, 245. 
Gelatine, determination of tannin in tea bj 
the, process, 28. ? 

Geology, noR sufficient for the minuter 
classification of soils. 114. 

Gishurst^s compound, us a remedy for red 
spider, 61. 

Glass panes, size of, for doors and windows^ 
108. 

Glue, fts a manure, 183. 

Good flavoured tea, even fermentation neces- 
siiry to turn out a, 220. 

Gravelly soils, notes on, 98. 

Green beetle, the, 45. 

Given leaves, action of the, of a plant. 195. 
Green tea, a salutary remedy for slhenio 
excitement, 5. 
how prepared, 19. * 

manufacture ('f, in native gardens in 
Kangra, 244. 

Green and black tea, as to the difierence in 
flavour of. 34c. 

different effects of, on the nervous 
system, 3l5. 

Grub, the tea pest, the, 44. ^ 

Guano, as a manure, 101. 

remarks on, as 8 manure, 179. 

Gum, determination of, in tea, 33. 

Gypsum, how produced, 179. 

H. 

Habd blucking, what it is, 167. 

Ilavr thorn leaves, used as an adulterant in 
tea, 23. • 

Hedge-planting, best distanees apart for 
hybrids and Chinas, 136. 

Experience of an old planter wiih 
regard to, 137. i 

objections udrauced against, refuted, 
, 185. 

objections raised against the plan, 135. 
reauhs of a trial of the system in 
* the Kungr^ Valley, 1^7, 
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r«BUlt4 of o trml of tlio 
«jra(^ of. iS6. 

of the STetom of, hy Cup tain 

Onmberland, 136. 

lSedge*tyotem of oUntiiiHt h«at distance bt*« 
tween the lines, 134. „ 

distance between the linet on b1o{^ 
to prevent w»»b, 134. * 

distance between the lm«*i where 
manure is available. 134. 
its adrantHges as illustrated bj outturn 
in Java, 132 

the advisability of, disoussetl, 134^ 

Hemiptei^,tbe, divided it^to two group#, 37. 

Hilopelris tbeivora^ the, or tea bug, 52 

various remedies tried fur the cure 
of, 53. 

Hoeing^ deep, necessary twice n year, 144. 

necessity of, so as to suu and purify 
the sour earth. 145. 
the method of, 86. 
the practical effect of, 1 46. 
the rationale of deep, 144. 
the purpose it serves. 127. 

Hoeiug and picking, in wliar it oonsists, 127* 
the purj^ses they serve, 127. 

Holes, advantages of the.Java system of 
digging oil slopes, 133. 
system of digging, to prevent wash 
in Java, 133. 

Honeycomb terrace, clued v adopted in t)»e 
Sylltet district, 138. 
disadvantages of the, 139. 

Horse dung, as manure, 193. 

Humic acid, how to determine the pre- 
sen<*e of, in a so^l. 195. 

Humid soils, little benefited by suinmer 
heats, 106. 
iuisredients of, 125. 

jOEjdrogen, how supplied to the plant, 195. 

properttes of, 


XlCPOBTS ATStn DELITHBIES. from 1870 to 1880, 
shown under each olassiGcai ion of 

tea, 327. 

imports, deliveries, and stocks, from 1870 to 
1880, as they stood in each month 
V in each year. 329, 

Imports, deliveries and Blocks in 1879-80, par- 
ticularising each variety, 331. 

Indian tea, average exports of, of a superior 
quality, to those of China and else- 
where, l3. 

deteriorauon of, 234. 
developineut in the consumntfou of, 
in the ITmted Hiugdoui, 14. 
in Amerit*a. 286. * 

its future prosfieCU, 1^ 
its sopenority over Oliina teOj 13. 
new markets for, 276. V 

present state of the commerce in, 14. 
report of, at the Sydney Hihibifien, 283. 
statistics of, (rom I860— 76, 332. , 

table ^owifig the amount, vaUie, and 
• average price lb. of expoi U of, 
froml86l-70,a22. 


Indian tea, the Oanadifui, a new market for, 288# 
the past and future of, 322. 

I n dian t eas lu Uie Austmian market, 285. 

** Iiidiaii tea ^and iis manufacture,*' the 
pamphlet, 220. ^ 

Indian tea oomptinies, list of, with ruling 
qiiotaiions in March 1881, 337. 
the position and prospects of. 324. 

Indian tea cultivation, statistical tables of, 
26o. 

Indian tea market reviews, for 1880-81, 
318. 

Indian tea produomg districts, production 
' of the various. 332. 

Indigenous Indian plant, of a far higher 
class than the Citiiia tea plant, 13. 

Indigenous tea, date when first found in 
Assam unooriaiii, 10. 
date when first found in Oacliar, 11. 
the discovery in Assam of, the origin 
of the tea enterprise in India, 9. 

Insects, method of exterminating seedlings 
attacked by, 63. 

Insect blight, various kinds of. 35. 

Insect blights, the air perhaps the souccs 
from whence derived, 44. 

Inspissated sap, the cause of fertility or 
flowers, 91. 

Inundations, for plantation liable to, what 
n^easures nSo^ssary, 106. 

Iron, essential to the existence oC the higher 
ordei^k of plants, 188. 
essential to the liigher forms of plant 
life, 192. 

how ut (tetermine the pifsence of, in a 
soil, 195. 

in a state of slight oxidation hqiiful to 
vegetation, 116. 
necessary for tea. 124. 
not uefiuieut iu tea soils, 192^ 


Java, its advantage over India in pVackiug 
sill the year round, % 33. ^ 

suggestions as to the cause of the 
produce in, 134. ' 

system of pi udking adopted ini 134. 
system of pruning adopt ed lb, 134. 
sysrein of weeding iu, 134 
tea ill, 270. 

«Tava tea, and cultivation in Java, 131. ; 

Java teas, causa of their weak liquor, 13'^.^ 
.lapaiti, the tea trade of, 272. 

Joiiore, tea ill, 274. ^ ' 

Jungle, its uses, 229. r 


Kambup AMO PpBltAKf , date when tea 
dens firsti s|^t#d in, 11. 

Kaugra Valley, uotie on the tea juduitr 
ill, 238. ^ 

Kerosina oil, effepts of. ou red spider^ 61# 
Khodatee, use of the, 85. 

Koteghur, tea ha, 265# 

Kteutiuiue, similar in propertiai to UtoM < 
theine, 344 


■IJttraX.. \ U7 )■ ‘ 

^ ^ — ^ ... ^ — • . ; ..^V 


Kuinaou, date wheu tea planting ttrst started 

in,U^ 

Kumaon and Giirbwal, notes on tea cult iva- 
tion in, 215. 

list of tea plantations in, 252, 

L. 

Labour DtflTRtors EMTaitATtoN Act, report 
of the commission on the, 2J04. 

Ladv'hird bug, in nurseries, 76, 

Land, how to Hnd the lay or gradient of, 104. 
importance of, being well nlled, 113. 

Laying otit a tea garden, the method of, 60. 

Leaf, of what it cimsists, 163, 

of wh»it the, of a plant consists, 83. 
the stomach and lungs of a plant, 158 
the system of a plant, 164. 

Leaf buds, cause of, becoming hard after ilie 
first flush, and the remedy, 167. 
how produced, 91. 

rudiments of branches enclosed within 
scales, 91. 

Leaf surface, a large, implies a ra|!yid and 
vigorous circulation, 169^ 

Leaf yield, tabular statement of, during 

1878- 79-80, 200. 

X»eaf yields, cofnpurative statement of, in 

1879- 80, 299. 

Loares, cause of sterilftysof, 91. 

of plants what they are, 91. 
organs of great impoftanoe In the 
economy of a plant’s life, lG:t. 
organs of very great importance in the 
economy of a plant’s life, 84. 
principal, used »• adulterants in 

piw^ss of development of, 158. 
tabular form showing the dimensions 
- of the stoiuiita of the various, 
used ns adulterants, 24. 
the use and value of, B4d. 
rthe source til rough which the plant 
'/■ <leriver»th 0 organic portion of its 
plant food, 131- 

their use, 158. i 

y, tpugln leathery, how produced, 150. j 

Lime, and'wood ash, not successful as a remedy | 
f^inct red spider, 60. 
an essential ingredient of a fertile 
soil, 125. . 

an useful preparer of plant food by • 

: . oxidation, 192, 

a» 4 check ,ba>light, 52. j 

as a mahure,nl0l, 183; 
as a preventative of red spider, 59. 
as Ji remedy for smut and killing young 
insects, 434 . i ; 

dusting with, yra4 4 remedy for insect 
pests, 45. . 

how it sliould be applied {bo the 
land), 142. i . • 

how to determine the quantity afi in 
a sod, 194. , 

immense differences amongst agricuT- 
iural crops as regnrdi tlie tjunntity ^ 
of, they contain, ITL t " » 


Lime, its action and uses, X42. 

its action as a manure, 169. 
its chemical actions, 192. 
its chemical effects as an alkaline earth 
on soil, 169. V 

t its influence on the texture of the* 

) soil. 170 

modes of applying, 170. 
not H successful remedy against red 
spider, 60. 

tljp one objection against, 143, 
the purposes it serves, 169.‘ 
the relation in which it stands to the 
several crops cultivated, 171. 
use of, to the leaves of the tea plant 
ns a remedy for blight, 43. 
useful in improving the mechanical 
character of either duy or snnd, 192. 
witli wood ashes sg a remedy for red 
spider blight, 63. 

Limestones, aualysis of, 171. 

Lime water, syringing with, as a remedy for 
red spider, 65. 

Liming, a preventative of red spider, $9. 
the abuses to which liable, 170. 
the improvement of the soil by, 141. 

Lines, system adopted in iTavti of rtnv**- 
ning, .133. 

Line planting, direction the main lines should 
take, 137. 

Lines of plants, direction in which they 
should run on slopes, 132. 

Lining and staking, method of, 71* 

Linseed, as manure, 196« 

Knglisli boiled, the best for mixing 
paints, 108. 

Liquid manure, blood as a, 182. 

the great use of, on light soils, 176. 
the uses of, 174. 

Loam, composition of, 117. 

how formed, 115, • 

of what it chiefly consists, 99. 
the reason why it is so much more 
fertile than either clays or . sands, 
117, 

Lonmy soil, eminently capable of the highest 
degree of cultivation, 115. ^ 

requisites of ai, 118* 

Loamy soils, how produced, 99. * 

ingredients of, 125. 

L'*cu8t, riie, pest, 42. 

lii>ndon ooinpanies, prices of shares of, 340, 

Loudon tea companies, comparative aiwdysU 
of the aeeounts of, for 1879, 339. 

Ldwenthi^rs process, determination of tannin 
in tea by, 29. 

M. 

Maonbsium, essential to a soil for fertility, 

I 180/ • 

Malty quality in tea, imparteti by brisk sheu^^ 
• firing, 221^ 

.Mandarin wtver »ld to foreigners, 8* 

Manufactured tea, anniysit of the «sh of, .196. 

. analysis of or gateouf 

portions 0^ 108 * • • > 






Jinhufarturea »«>. an<i'y»S» «» t**® eitmt 

or »o1u^>l© . 

ii»alyi»i8 *n the ipent leaves or 
insoluble part, 196. 

Maiuifacturr of ten, memorandum on the, 
228. . . . \ 
Manure, amount of cattle, requisite for ni| 
ncre, 103. ^ 

a matter of the greatelt importance 
to regulate the application of, 1/6. 
definition of the term, 169. e 
for tea lands, 194. 
fresh, a cause of red spider, 61. 
the'^agrioultural value of a, how greatl v 
increased, 192. . 

the in<*reiise of, by the formation of 
composts, 177. ' , . 

the most rational plan of keeping, in 
beaps, 176. 

the perfection of, 102. ^ ^ 

the three principal requisites for 
forming the, best suited for tea, 198. 
urine as a, 197. , . . . . ^ 

Tarious iheans adopted for increasing 
the e^cacy of, 173. 

Tegefable mould as, 142. 

Mniiures. rtsentinl principle to be sought for 

in, 100. 

list of artificial, 179e ^ 

should be changed occasionally, 144. 
the best, for the growth of the tea 
bush, 197. . _ 

the excrements of animals, i/^. 
various substances used as, 178. 

’which stimulate or enrich the soil, 
169. 

Manure pits, directions anent the construc- 
tion of, 100. ji nArt 

Manure sheds, the construction of, 100. 
Manurial 8ubst|mces, 101, 

Manuring, as a preventative of red spider, 69. 
remarks ou the practice of, in horti- 
culture, 180. 
the necessity for, 188. 
the theory and practice of, 95. 

Mart composition of, 118. .,11^. 

the e^ct of, upon different soils, 11/. 

I the uses of, 118. , 

Marling, ite connection with liming, 119. 
Marly soils, ingredients of, 125. 

Marsh, causes of the forming of a, 104. 

if surrounded with hillsy the remedy, 
104. 

Marshv land, causes of, 104. 

Maiind, number of good seeds in n, 77. 
Medelua, a t^a fertilizing tree, 198. 

Medullary rays, channels through which com- 
• muuication takes place beUveen the 

batkand the heart-wind, 91. 
Melbourne, operations of the Tea Syijdicate 
\ in, 286. , . , 

the China tea tra^ with , 284. ‘ 
Method of cooking tea in' Cashmere ana 
Turkestan, 34^. j r 

Mildew, salt recommended as a remedy for, 


Mineral constitii^ts, which are apt to Iwi ex- 
hausted by frequent cropping, 193. 
Mineral manures, the nature and properties 
of, and necessities for, 192. 

Modar, a tea fertilizing tree, 198. 

Mole plougli, use of, for draining wet clay 
soils, 206. 

Mosquito, better term than bug, 60* ^ . 4 

Mosquito blight, catching the pest by hand, 
62. 

fire as a cure for, 61. 
indigenous and good hybrid tea plants 
less subject to, than the poorer classes 
of hybrid and China, 64. 
localities where it does not exist, 64- 
notes on the, 63. 
particulars anent the, 64. 
the, in Cnchar and Sylhet, 63. 
Mnrexoin, how obtained, 4, 

Myrosio, the ferment, 210- 

N. 

Nails, “ French pin,” the best for planks or 
battens, 108. 

wrought, necessary for heavy timber, 
108. 

Names of different sorts of tea, origin of, 
84c. 

Nervoiusne^s, produoed*by over indulgence in 
te^, 346. 

Nilgiris, date Vben tea planting first started 
in the, 11. 

tea cultivation in the, 255. 

Nitrates, 97. 

of soda, potash, &e., how formed,* 189. 
of soda and potash frequently ap- 
plied on poor lands, 192. 

Nitrate of potasli , os a manure, 179. 

how to determine the presence of, in^ 
the soil, 195. 

Nitrate of soda as a manure, 179. 

Citric acid, the oompoundgas, how generated, 
189. • 

Nitrites of potash, soda, &c*, how formed^ 189. 
iiitrogen, a roost important eleuiem, 188. 

determination of total, oontained in 
, tea, 28. 

how supplied to the plant, 195- 
properties of^ 96. 

Nitro-tUeine of Stenliouse, how obtained, 4. 
(Nursery, number of square feet of| needed 
for an acre of bushes, 77. 
the method of making a, 75. 
the reserve, 76. 
tlie supply, 75. 

Nurseries, 75. 

must be made with the object of sup- 
plying two classes or sises of 
seedlings, 75« 

the lady-bird pest in, 76. ' 

4 the remedy for crickets in, 76. 
Nursery-site, essentials oi a, 76. ’ 

Oil cask as a mannre, 102, 143* 189. 
(,*Oraijgebeet£e,iheiii»eotbligUt,35* 
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Orange beetld, the bltghtV ite ourey 36# 

Oiganio matter, benefit to the loil mechani- 
cally of the internal decay of, 148. 
eseential to great fertility in soil, 116. 

Organic eonetituenta of plantr, 96. 

Origiii of the uatnea of different aorta of 
tea, 84o. 

Outturn, what regulatea the, of a tea garden, 

122 . ^ 

Oxygen, how suppUed to the plant, 195. 
ita influence and uae, 141. 
propertiea of, 96. 

P. 

Paints, dry, moat undeairable, 108. 
ailicate, the> beat, 108. 

Panning, the aubjeot of, discussed, 233. 

Paring and burning, excellent and cheap 
improrement of dry aoila, 186. 
only necessary on poor Und, 186- 
should be joined to manuring, if a 
powerful and immediate effect is 
desired without exhausting the. soil, 
186. 

soils and aituntion where, cannot be 
recommended, 186. 
the abuse of the practice, 186. 
the object of tlm operation of, 185. 
the operation of, 185. 
the proper time for, 186^ 

Peat, or bo^ mouldy as a manure, 183. 

Perfect plucking, how shown, 95. 

Pest, the locust, 42. 

Phosphate of lime, how to determine the 
presence of, in a soil, 195. 
the mineral part of bones, 184. 

Fhoaphorio acid, functions of, 122. 

Phosphorus, how supplied to the plant, 195. 

Pig’s dung, as manure, 193. 

JPipsa, the insect, 45. 

Pith, of young plants, of what made up, 82. 

Pit terracing, its disadvantages, 139. 

Plank flooring, anecessity for screwing not 
nailing down, 108. 

Planning a factory, points to be considered 
when, 108. 

Plaut} account of the root, stem, and leaves of 
a, 83. 

its organs of digestion and assimila- ^ 
^ tion, 168. 

its organs of growth, 163, ^ 

life of a, consists in the mutual inter* 
action of leaves and roots, 163. 

Ihe reproductive organs of a, what they 
are, and of what they consist, 162. 
the vegetative organs of a, what they 
are and of what they consist, 162. 
what a, takes out of the soil, 195. 

Plant food, carbon dioxide a preparer of, 140. 
mineral, exists iu two different states, 
121 . « 
mineral or inorganic portion of the, of 
a plant, derived from the soil, 121. ^ 
mineral, most important to. ascertain 
whether it comes op to the staudardf < 
\4». 


Plant food, organic portion of the, oh piaoto, 
derived through the leavei, 121. 
of what the fluid of, consists, 163. 
the greater bulk taken up in the form 
of fluid, 162. 

Ranting, close vs, wide, 127. 

I the advantages of wide, 128. 

^ the disadvantages of close, 128. 

# Plants, cannot take in solid food, 83. 

reproductive organs of flowering, 82. 
the constituents of, 96. 
the gaseous food of, 163. 
their inability to take in solid food, 
163. 

the number of, per acre, 132. 
the only remedy for water lodging at 
roots of, 105. 

the organic substances of, 96. 
the organic or combustible matter 
in, of what mostly composed, 

195. 

vegetative organs of flowering, 82. 
wlien the crowding of, does not 
prevent, growth, 113« 

Plinth, how to construct the, 108. 

Plucking, a few notes on, 223.** , 

considerations anent, of a bush, 93. 

difference between, and stripping, 94. 

effects of continuous, 158. 

how to detect bad. 94. 

ill effects of continuous, 150. 

Java system of, 184. 
notes on, by various planters, 168. 
pruning as a cure for the evils of, 165. 
pruning the necessary sequence of, 165. 
results of constant, 157. 
signs that a tea plant is suffering from 
over plucking, 153. 
the correct method of, 91. 
the process of, Op. 
weekly or bi-monthly, for tea, 230. 

Plucking and pruning, under which system 
of, will the tea bush last longest, 154. 

Portland cement, rules for using, 111. 

Posts, description of timber best suited 
for, 107. 

the hardest wood procurable should 
be used for, 109. 

Potash, a simple test for this valuable int 
gredient, 196. 

the value of its presence in tea, 

196. 

Potassium, essential to a soil for fertility, 189. 

Poudrette, BB.a manure for the tea plant, 44. 

Preparation of land, for planting tel^ ^0* 

Prices and stocks, Indian tea, from 1870 
to 1880, 338. 

Production of tea, in other countries than 
Ohinapiand India, 270. 

Properties of tea, 345. 

PruainJ, advantage of JDr. Jacobson’s plan s 
of, 154. » 

a tew remarks sin the, of tea, 161. 

• as a eorrecfsce, 89. 

MB cure for the evils oT plucking, 
165. , 

^ as aremedy oarmforo^tce, 82 . 

44 
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between the, q£ a ^a busli 
and a fruit tree, 155. 
direetiona for earrymg out luce^- 
fiiUy th« oporntion of, 166. ' ■* 

Pr. Jacobson’s iiietbod of, 150, V 
Dr. King'S treatise on, H9. b 

ingenious theory regarding the effect 
of, 143. * 

inut ility of those systems fif, which 
crop all the branches of a tea 
Jjush tiniforihly, 160. 

Jacobson’s method of, 148. 

Java system of, 134. 
obserrations oa pnjning out the 
centres of tea bushes, 157. 
of fttlly-maturad bushes, the whole 
process described, 90. 
season of the year at whicli it ouglit 
to be dons, 154. 

sense in which the term is wed, 150. 
sparing ^use of the knife recom- 
mended, 149. 

thegenSrai principles of, 166. 
the method of, 87. 
the necessity for, 166. 
the practice of cutting down old 
bushes, 146. 

the practice of cutting down young 
plants, 147. 

the right time for, 167. 
tlie system of, adopted in the 
Kangra Valley, 168. 
the Tarious metiipds practised. 145. 

Pruning and plucking, the systematic, of a 
tea bush, what it really amounts to, 
164. 

Prunings, injury done to the soil by remoring i 
tlie, 187. I 

the right place to bury, 167. 

Psyebidse, insects that feed on tea leares, and 
make cocoons or cases out of the 
leaves or stems, 36. 

Pungent liquor, obtained by quick firing, 222. 

Puageut teas, Mr. Boyle’s, 230. 

Putridity in tea, over-fermentation, or a 

t lengthened period of fermentation, 

the predisposing CHUse of, 220. 

Putty, the English, the most suitable, 108. 

QuBBCBTIlf, first obtained by Bignad, 2U 

Queroitxinic mid, first discovered by Che* 
rreul and Brandt, 21. 

Quick firing, effects resulting from too, 222. 

Quick- lime, its use in agriculture, 170. 

> slaked with salt watir a powerful 
m5Pure|17d. f 

- 

BABi{*W4T2ilvtVe three paints on which its* 
fertilising influences dependi 204. 
Bedbug, tjie blight, 44 b ^ e 


Bed spider, Stowing tP f von, 

wiihaut pluekii^i * ihggestkd 
for, 58. 

always appeari first oh the upper 
surface of the leaf, 60 
appears to travel frofu ea#t to 
west, 43. 

a stiff splutioo of clay as a cur# 
for, 40, 

bad cultivation an incentive to, 63, 

'■p belongs to the sub-di vision of the 
spiders called **Acari4fle^* of mites, 
38. 

brought on by careless sowing and 
transplanting, 42. 

brought on through sudden changes 
in the weather, 41. 

day and cowdung mixed well with 
water, a remedy for, 01. 
cold ash, a preventative of, 41. 
continuous rain the best remedy 
for, 61. 

cultivation and rain in themselves 
not a remedy for the, 62. 
does not confine itself to tea, 88. 
early pruning the cause of, 60. 
fuTourable iufluence of cultivation and 
rain, by giving strength and 
growth to the bush, assists in en* 
ahling it tO Mthstand, 62. 
floT^rs of sulphur a cure for, 60. 
found Almost invariably on tlie upper 
side of the leaf, 65. 

fresh manure a cause of its pro* 
pagatioii, 61. 

generally found on the upper surface 
of the leaf, 61. 

hard plucking with little cultivation 
one of the causes of, 59. 
hard plucking with very low oulti* 
ration the cause of, 41. * 

heavy pruning, and destniction by 
fire of the prunings and leaves 
suggestedas a reiaedy for, 884 
high cultivation and manure not a 
preventative of, 41. 

how to distinguish the male from the 
female, 62. 
its cure in Cachar, 40. 
late pruning and light pltioking re* 

* commended as a remedy for^ 61. 

«. lime as a preventative of, 59. 

manure and high cultivation not a 
successful remedy against, 60. 
manuring as .a preventative eff 69. 
means for the prevention of, on old 
galena, 148. 

Mr. Peal’s proposed remedies for, 89. 
Mr. 8chrottky’s opinion on, 40; 

Mr. Schrottky’f theory of the oause^ 
of, 60. 

< not caused by exhaustion of toil but 

exhaustion of plant oamed by too 
early 

notes onMr. Srbrollky*t tbeo^ as 
^ regards the origiii of, 5ft 
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Beef spider, p?er-pluokbg end 
in tl»e yenit, the 
particulars anent the, 61. 
part^cninrs anent the blight, 42. 
plain irnter eyiinged well tiirough the 
tree a remedy for, 61. 
plants planted in , the midst of 
putridity, the cause of, 43. 
pluching or pruning off the affected { 
leares a radical cure for, 58. ^ 

poor or too rich sap in a tea bush 
tlie cause of, 40, 

presence of, altogejhei* independent 
of quality of 8oil/66. 
probably first introduced in tea seed 
from Assam, 64* 

* proper plucking, manuring, and giving 
suifioient rest to the bushes the 
only way to keep off, 41. 
shaking the bushes, a remedy for, 61. 
soil, sub-soil, or class of plant the 
cause of, 40. 

summary of opinions regarding the, 63. 
syringing with thin mud and blue 
clay a successful remedy for, 66. 
syringing with water a remedy for, 61. 
the, 65. 

the Acarus, the canse of the, 67. 
the cause of, to^b# found in the soil, 
sub-soil, and class of plaht cultivat* 
ed, 69. • 

the cutting of the trees to the ground, 
and burning the jiingle and bushes 
together, as a remedy for, 43. 
the, in his infancy, 63. 
the insect blight, the, 38. 
the outside leaves on a bush always 
attacked first by, 60. 
the, pest originally introduced in 

^ tea seed from Assam, 66. 

the presence of, due to the chemical 
.composition of the leaves, 57. 
the progmss of, arrested by blue clay 
or mu^ 143. 

the syringe os a means to keep 
down, 68. 

throwing clods a remedy for, 61. 
various cures suggested for, 39. 

Inhere most frequently found, 69. 
where plants planted in putrid soil, a| 
plentiful supply of moisture the^ 
only I'emedy for, 43. 
water no use as a cure for, 41. 
worst in pieces of tea near cooly 
lines, 61. 

Hich soil, composition of a, 125. 

Hobur or tea-spirit, the drink, how made, 7. 

Kcest (Bust),, remarks on a disease affecting 
the tea plant called, 47. 

Bolling, objections against heavy, 209. 

ot>inious of experienced planters on,^ 
209. 

Bolling machines, the absence of the pung- 
^ out malty fiavoor in tea duo to the 
nso^pf^ 209^ ' 

BdHnjg isblesy ne^Sfilfty for tbeir being* 
strong) I13v ^ ^ ^ 


Boof, hew to mako an i^h, 

Roofing materied, gidvanisi^ iro9 

sheets the most suitsibl^i 
Roofs, iron, the most desirable, 107. 

Rooms, furnishing of the three factory, 111. 
rioot, the parts of the, of a plant, 63. 

^ the, system of a plant, 164. 
iKoots, at no ^teriod of the year ever wholly 
^ inactive, 161. • 

of wliat they consist, 163. 

Round tesrraoing, the system of, 139. 

Rust (Rosst,) identical with red spider, 43. 


Sale op the pibst trl gabdek, in India, 12. 

Salt, as a manure, 102. 

as a means of hardening and strength-^ 
ening the plant without deteriorat- 
ing tlie flush, 45. 

as a remedy for insect blights, 46. 
as a remedy for insect blights, 43. 
definition of the term, 96. 
recommended as a remedy for mildew, 
43. ‘ ^ 

recommended for driving away insects, 

• 40. • 

Saltpetre, how to determine the presence of, 

in the soil, 195. 

Salts, formed by the mutual action of acids, 
alkalies, and metals, 97. 

Salt water, watering with, as a remedy for 
pests, 45. 

Sandy soils, ingredients of, 125. 
notes on, 97. 

Sap, cause of its ascent in the stem, and of 
its collection by the roots, 84. 
rirt'ulation of the, 163. 
facts connected with the circulation of, 
160. 

much denser at tlie apex of the stem 
thau at its base, 150. ^ 
of a plant how gathered, 8S. 
of a plant, what it is, 90. 
without a vigbixUUs circulation of the, 
there can he no well-developed 
leaves nor healthy roots, 163. ’ 

Saw, the tea fertilizing tree, 198. 

f^ea-salt, as a manure, l78. 

Sea weed nshes, as a manure for the tea 
plant, 196. 

Seed, how to know good from bad, 7d. 
instructions regarding tea, 74. 
production of, on a tea plant, how 
induced, 163. 

proper position of, in sowing, 74. 
required for sowing at stake, 76. 
sowing of, at stake, 73- 
structure of the, of a tea plant, 1^. 

Seedlings, meilbd of exterminating insects 

• attacking, 53. 

Requisite for transplanting, 7S. 

Seeds, number of good, in a maund, 77. 

Sheep dung as manuhs, 193. 

Short dung, fermentation not qpcewlary for^ 

181 . ■ 

SiUoaieS, 97. * . ■ ' , 

Silicious soils, nute^on, 98. 
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Sllkpiii only qiianiity 

for <nrdiiutfy oropfli 189. 

6iU, th<( ftnort and liebaat aoil, 105. 

Bibgapore, tea in Jobore in, 274^ 

Sioe^learea, used as an adulterant in tea, 84« 
Slopes, e¥iU of piautfng tea on, 182. •. 

bow the idea first prevailed that wk 
should be planted on, 131. ^ 

remedy for preyentiug wash on® 
gardens built on, 121. 

Sloping Und, disadrantages of, <^mpared 
with flat land for tea, 188. 
in what respects objectionable for 
planting tea, 131. 

Soda, useful for washing woodwork before 
painting, 108. 

Sodium, requisite in but a minute quantity 
for the requirements of ordinary 
crops, 189. 

Soil, colour of the, affrcts its relatire beat 
absorbing power, 143. 
conditions of, most favourable to tlie 
growth of the tea plant, 125. 
bow to ascertain roughly the composi- 
tion of a soil, 194. 

boWf. enable the, to produce its 
maximum, 122. 
how to roughly analyse a, 194. 
in ascertaining the value of a, two cir- 
cumstances must be noticed, 116. 
its nature and composition, 133. 
lime an essential ingredient in a fertile, 
125. 

mimy ciroumstanoes must concur to 
inake a, highly fertile, 114. 
opinions of government officers on the 
most auiiable, for tea, 126. 
the best kind of, for tea, 194. 
the mechanical texture of a, a matter of 
great importance, 99. 
the souit?e from which the plant draws 
the mineral or inorganic portion of 
its plant food, 121. 
tlie two*foid oi^ it performs, 99. 
why a, should bis analysed, 125. 

Boils, absorptive powers of, one of their most 
^ important properties, 116. 
classification of, 97. 

c consist of organic and inorganic 
bodies, 194. 
differences of, 125« 
division of, 125. 
natural drainage of, 208. 
practical division of, 116. 
properties, of, 106. 
their physical character, 120. 
various modes of dittinguialting, 114. 
Solid dung, advantage of, over liquid manure, 
177 . #■ 

Boot, as a manure^ 180. ^ 

vSowing at stake, method of, 78. f 

Qperm theoiy, the, 67. / 

Springs, if dampnesa of^Hud arisea from, the 
essential point to discover, 105. 
Stagnant watel^ effooU of, on the tea plant, 120. 
the deadest oasmy of the tea piimti 


Btakingi mct^iod of, 71« 

Statistics of tea, amended, for 1880-81, 035. 
Stem, the piarts of a, 162. 

the parts of the, of a plan't, 82. 

Stick pruning, description of, 145. 

Stocks, imports and deliveries, from 1870-80, 
as they stood in each month in eaeh 
year, 829, 

for 1879-80, particularising each Ta* 
^ riety, 331. 

Stocks and prices, of Indimi tea fimm 1870 to 
1880,833. 

Stomata, the mouths of a plant distribntedv 
over the Surface of its leaves, 188. 
Stomates, or pores of leaves, their use and 
action, 92. 

Straits Settlements, tea in the, 270. * - 

tea planting in the, 271. 

Straw, the use of, in dung, 175. 

the use of, in manure, 174. 

Stripping, difference between, and plucking, 
94. 

how to detect, 94. 

the modus operandi of, 94. 

Stumps of trees, new scheme for removing, 
303. 

Sublimation, the process of, for the extraction 
of theine, 27. 

quantitative njethod of, 27. 

Sub-soil drainage, benefits accruing from, 121. 
the rew^dj for gardens established on 
heavy clay soils, 121. 

Subterranean channels, must be carried as 
far as possible from trees or hedges, 
200 . 

Suckers, how originated, 164. 

Sulphate of ammonia, how formed, 190. 
Sulphate of lime, bow produced, 179. 

Sulphur as a remedy for red spider and 
bug, 60. • 

essential to a soil for fertility, 189. 
Sulphur and phosphorous, how supplis^ to 
the plant, 195.^ 

Sunning, various opinions f>n the que8tio%' 

of, 222. 3 

Superphosphate, composition of a, 185. \ 

bow formed, 184. 

Superphosphate of lime, as a manure^ lOfi. 

how foruied and its charaoterittics, 180^;; 
Swab, reason for using the, instead of tb4,> 

^ broom, 113. ^ 

Sydney Exhibition, Major dementi's tbport |; 

on Indian tea at the, 283. 

By Ihet, date when tea was first discovered in^ 

11 . 

Synaptase or emnliio, the ferment, 210. 


Tavnio aoij>, the cause of the colour and as* 
tringent properties of t(^ 220. 
Tannin, the aoiount of, in genuine teas, 80. 

^ the methods propom for the deter- 
mination of^ in teia» 29 . 

T(»r, effects of, on insepto, 802. \ 

Ttturine, a ebmpouhd ^ouliar to , 

.. amount of to hito 
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{jDaoriae, the formation of, contributed to by 
caffeine or theine, 4. 

Tax'paying timber, rules for the felling of, 
in Issam, 803* 

Tea, ammonia process applied to the 
otion of, by Wankiyn, 28. 
anelyeis of, 21. 
a proper article of diet, 5. 
as an article of diet, 6. 
as an article of diet for those pro^ to 
calculous diseases of the lithio 'acid, 
diathesis. 6. 

as an article of .drink for persons of a 
gouty and rheumatio nature, 6. 
as a remedy for serere nervous head- 
ache, 6. 

a useful sedative in some forms of 
diseased heart, 6. 
beverages made from, 7. 
bitter taste in, due to the theine or 
caffeine contained in it, 220. 
cause of the coarse flavour churacteris- ^ 
tio of a low class, 158. 
charged with causing an increase of 
nervous diseases, 6. 
oliemieal analysis of, 26. 
chemical composition of, 19. 
chemical properties of, 3. 
comparison!* af the yield of, in India, 
297. 

date when samples lirst sent to Lon- 
don, 11. 

derivation of the name, 1. 
difference between the morbid states of 
the nervous system produced by 
coffee and those resulting from, 6. 
differently named in different parts of 
China, 1. 

l>r* Smith’s experiments on the effeots 
of, 6. 

effect of, upon the digestive organs, 
34o. 

essenjials necessary to make a uniform 
well finished, 1^. 

facts showing in what way it proves a 
substitute for animal food, 7. 
general notes on, 229. 

5 general view of adulterations of, 83. 

- how to detect facing in, 25. 

its colour and astringent propeiflies 
due to tannic acid, 220. I 

its power as an antidote in some oases 
of poisoning, 6. 

its use by students to resist sleep, 5. 
its use in fevers, 6. 

most suited to plathorio and sanguine 
temperaments, 6. 
notes on, 7. 

preliminary examination of, 28. 
remarks on the adulteration of, 8. 
the action of, on the human system^fl. 
the addition of carbonate of soda to, 
inereases its action upon the skin ant^ 
angments ito cooling propeirties,*6. 
the best eoihnioa drink at the be^n- 
lilflg of 
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Tea, tlie best soil for, 194.^ 

the botanical varieties of, 18# ; , . 

the cause of the increase of sprplbk^ 
diseases, 6. . 
the constituents of, 19. 
the early history of, 8. 
the essential oil of, 19. 
tlie extract of, 30. 

. the medical properties of, 4. 
the mediciil uses of, 6* 
the most common sorts of, 18. 
the ordinary method of taking the 
hygroscopto moisture pf, 25. 
the process of manufacturing briok,292. 
the process of manufacture of oom^ 
pressed, 294. 

three fertilizing trees, 198. 

UDBuited for those of an irritable nature 
and leucophlegmaiio constitution, 6. 
varieties of, 18* 
when it should be drunk, 84e. 

Tea and its adulterants, analysis and ohemi* 
cal description o/, 18. 

Tea aphis, desoription of the, 87. 

the insect blight, the, 

Ten ash, analysis of, 34c. 

Tea ashes, chemical analysis of, 197* 

Tea at the Andamans, 262. 

Tea blights and pests, 8^*. 

Tea blight or tea pests, 60. 

Tea bug, desoription of, 52. 

how the presence of the blight may 
be known, 86. 
the, hilopelti$ iMtora, 52. 
the insect blight, the, 36. 
the various remedies suggested for 
the, 53. 

Tea bush, diameter of an average size, 128. 

end to which nil treatment of the, 
ought to tend, 14^. 

root and leaf action reciprocal in 
the, 15?* 

the best for the growth of 

the, 197* '/S'- 

the funottmiis of respiration and 
digestion never wholly sflspended 
ill a, 151. 

the, in the Eangra Valley, 168. • 

Tea bashes, their average diameter in the 
Kangra Valley, 137. 
the number of, in an acre, 77* 
what they extract from the soil, 196* 
Tea companies, analysis of the working oi 
various, 836. 

comparative analysis of the acoounti 
of London for 1879, 839. 
list of Indian, with ruling quotationi 
in March 1881, 837. 
posifton and prospects of Indian, 824. 
Teif crash, the oaiises of the, of 1865-67, 
Tei\iultivation, date first attempt at, ngdi 
^ by ' thejJ^Ush OovemmenV in 
Assam, 10? * 

in America 273* 

Tea ottUivation in British India, during 187S* 
78, sta2»m*ut ilAiitMiTC of tiu 
state of^ 266* 
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Tea cultivation in British Indin, during: 18^8- 
79, sbfttemenfc illustratire of tlie state 
of, 267. 

Tea cultivation, plnntinj, 67. 

the essentiHl parts of, 167. 

Tea districts, list of the, in India, 13. 

production of tea in the different, in 
India, 15. 

Tea-drinking in Cuslunere and Turkestan, 
34 ^. ^ 

Tea-drying machinery, reports on tea samples 
manufactured bv, 226. 

Tea-dust, uiethod of ulilisitm, by making it 
a source of theine, 27. 

Tea gfftrden, date of sale of tho first, iu 
India. 12. 

Tea grub, the, 65. 

Tea hair, 802. 

Tea in Aracan, 264. 

Tea in China, eonsiiniplion of, 301. ! 

‘^Tea in China, extracts from the pamphlet, 
231. 

Tea in Dehra Dun, 260. 

cultivation, manufacture, labour, and 
gonerrd remarks anent, 257. 

Tea in EnglMiid, consumption of, from 1840- 
77, 301. 

Tea in India, origin and future prospects of, 

9. 

Tea industry in India, for 1879, statistical 
review of Die, 268. 

Tea industry, state of the, in Ceylon, 272. I 

Tea infusion, the proper mode of arranging, i 
for the best result, 34c, 

Tea leaf, diagnostic mark of a, 19. 

mode of chemical examimition of, 34. 
structure of tlie, 19. 

Tea leaves, as a nourishing article of food, 
196. 

determination of nitrogen contained 
in, 28, 

their cliemical aspect, and modes of 
test, 34. 

Tea manufacture, general notes on, 229. 

Tea market, report on the Canadian. 288. 
sfate of the, in Auhtraiia, 276. 

Tea of the future, the, 302, 

Tea pest, description of a new light green 
insect, 49. 

shrimp shells a remedy for, 45. 
tho grub, 44. 

Tea plantations in Dehra Doon, list of, in 
1871, 259. 

Tea plant, cause of death in an unhealthy, 
that has been cut down, 147. 
damage done to the, from jungle and 
manure turning'sour, 144, 
habitat of the, 8. e 

requirements of tho, with reference 
to the selection of suitable soil, fl9. 

*' scientific manuring of the, to prqhuce 
leaf, 197. 

tendency of the, to the excessive 
production of flowers and seed, a 
sure sigrvof old ago or weakness, 163. 
the Ass&m, 67. ' , 

the Chino, 67. 
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Tea plant, the hybrid, 68. 
tlie indigenous, 67. 
varieties of the, 67. 

Tea plants, cause of young, being yellow, 
sickly and unhenifchy, 42. 

^ea review and statistici*, for 1880, 316. 

Y^as, sjiecial, used for mixing or blending, 19. 
seed, all the most valuable miucral 
j matter collected by the plant stored 
^ up in the cotyledons and embryo of 
the, 188. 
test of good, 76. 

Teas in Bussian ooiniucrce, composition of, 22. 
Tea soil, conslitutents contained in a lirst. 
class, 121. 

(lesiiablo qualities for a good, 120. 
essential fcaiures of a good, 120. 
particulai's amuit the best, 68. 
physical and chemical propertioa 
essential to a good, 119. 
the chemical constitut ion of a, 120, 
three qualities essential for a good, 123. 
Tea soils, chemical improvements of, 121. 
for what remarkable, 125. 
iron not deilciont in the composition 
of, 192. 

mechanical improvement of, 119. 
particulars anent the best, 120. 
theii* selection andF^ifiaproveiucnt, 119. 
Tea subsrirutes, 3h/. 

Tea Syndicate, op'^ratioiis of the, in Mel- 
bourne, 285. 

Ten yield, com part son of, in India, 297, 
Terraced teelalts, short yield of, compared 
witli tljose uiiterracod, 138. 

Terracing, advantages of, where slopes are 
steep, 132. 

diminisiiett yield resulting from, 138. 
honeycomb or pit, ns disadvantages, 
138. 

practical remarks on, 137. 
the method of, 80, 
tho method of honeycomb, 138, 
tho system of round or flat, 137. 

Terai, tea in the, 264. 

Tcrnstromiacea?, natural order of the tea 
family, 3. 

Texture, a proper and indispensable condition 
of fertility, 115. 

' of a soil, or of tlie means of cl is tin - 
^ guishing between soils, 114. 

Die meclninical, of a soil, of great 
importance, 99. 

Xhea, a genus of the tribe Camellieae, 1. 
botany of, 1. 

no differeni ‘0 between, and camellia, 1. 
Thca Assameiisis, the species of the genus 
then, 2. 

Thea Bohea, the species of the genus thea, 2. 
Thea Cochin-cliinensis, the species of tho 
• genus thea, 2. 

Thea Oleosa, the species of tho genus thoa, 3. 
friiea Viridis, the species of the genus thea, 2. 
Theine, ns an article of diet, 4. 

. basic propertioa of, 4. 

' bitter taste in tea due to tho con- 
tained, 220. 
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Tiieiue, chemicttl properties of, 19. 

discovered by Oufiry in tea, 3. 
first discovered by Oudry in lea, 19 
how best prepared, 3. 
identity of, with cafifeine fully estab- 
lished, 3. 

in large doses a poison, 20. 
its connection iVit-li the uric group 
tlie formic series of organic 
pounds, 4. 

iiiinierous salts of definite compos 
formed from, 20. 
powerfully uLlaofced by oxidising 
agents giving rise to several bodies, 4. 
shown by Mulder and Jobst to bo 
identical with cafiVine, 19. 
table showing the solubility of, in 
different solvents, 20. 
teats for, 20. 

the eju'ef prccipitnnts of, 21. 
the estimation of, 20. 
the modern proresaes for extraciittg, 20. 
this alkaloid first, Hcparuted by Itunge, 

19. 


qtianfcitivc determination of, Sia. 

Tbeino and eafleine, siiniiar, 34A. 

Theine ^arnnint'*, the crystalline alkaloid, 3. 

Tillage, importance of the subject, 112. 
spring, higl||ly advantag'-ou?*, 1.13 

Timber, descriptioit of, auitable for 

buiUlings, 107. 

Government, rules 1’or tlio felling of 
tax-paying, in Assam, 303. 
necessity for, being perfectly seasoned, 
107. 

preserving of, in the ground, 302. 

Timber trees, in Assam, 303. 

Transplanting, the method of, 73, 77. 

Trees, new schomo for removing the sturans 
of, 303. 

Trenches, of drains, modes employed for 
filling in, 2('l. 

the width of, regulated by the depth 
of 440 drain, 200. 


U. 

UitlNE, as a inanurt?, 197. 

the use of animal, 174. 

Urine manure, the process of manufacture, 
197. 

the system of applying, 107. » 

V- I 

VeOETABLE, a, composed of two great classes 
of constituents, 187. 
elements composing both llio ash and 
volatile portion of every, 188. 
the ash or mineral constituent of a, 
187. 

the volatile constituent of a, 187. 

Vegetable cell, of what it consists, 82, 162, 

Vegetable deposit, best manure for the tea 
plant, 123. ^ 

where found, 123. 

Vegetable matter, action of decaying, 195. 

reasons for not burning, but leaving 
to decompose in the soil, 142. 

Vegetable mould, the use of, as manure, 142.* 

Vegetable soil or turf, most useful in the for- 
mation of composts, 177. 


Victoria, consumption of tea in, 284* 
the tea trade in, 284. 

W. 

Wakefulness produced by the volatilo oil of 
tea, 346. 

W'alls, materials with which, may be built 

107. 

plates should be exactly in the centre 
of the, 109. 

should be well plastered and painted, 

• 111 . 

Water, amount of heat lost by the evapora- 
tion of one pound of, 204. 
a powerful solvent, 204,* 
only jiurtful to plants when it rises 
so as to stagnate about their roots 

203. 

throe ways in which it gets into land, 

204. 

tliree ways in which it leaves the land, 
204. 

various ways in which, may render 
land unproductive, 201. 

W'ator of vegetation, meaning of the term, 
141. • ^ 

Woods as a manure, 182. 

Weeding, Java system of, 134. 

the method of, 85. 

Weeding, hoeing, and forking, 85. 

Western Dooars, tea in the, 265. 

Wet flay soils, dtlJiculty of bringing, into' n 
fertile state, 115. 

Will to ante, the greatest of tea bliglits, 62. 
Windows, how to construct the, of a factory, 
110 . 

size of glass panes for, 108. 

Withering, charcoal and otlier, 230. 

of loaf in the sun not recommended, 
208. 

opinions of experienced planters on, 
208. 

Wood, dificrent kinds of, in a bush, 89. 

process of development new layers 
of, 158. 

rcMilts when old and hard, 150. 

Wood nsii and lime, not successful & reme- 
dy against red spider, 60. 

Wood ashes, jis manure, 96, 178, 183. • 

with lime, us a remedy for red spider, 
63. / 

Woodwork, treatment, of, befojp4 painting, 

108. / 

Woody fibre, as a manure, 182. 


Y. 

Yeast, the ferment, 210. 

Yclba mate, or Paraguay tea, 34d. 

Yield, comparisoi^of ten, 297. 

how 1l rnaundfl of tea per acre* were 
• obtained, 144. ^ 

\ increase of, by being close to cqplia 
lines, 208. 

of 10 mauniJh per acre not impossible, 
133. • 

of 11 maiinds j)er acre, liow obtained, 
167. • • 

of 520lbs. of tea off 12-20tha of an 
acre, 136. 









